se zy 8 Sa 2. ee. P — —— 


eee 


°°) 
<8) 
=>) 
i } 


Linear Products 


Operational Amplifiers 
Comparators 
Audio 


Power Supply Control 


Motor Driver — 


Disk Drive 

Data Conversion A/D, D/A 

Other Analog Products 

Ordering Information and Cross References 


Sales and Distributors Locations 


SPR SBES SB ABKBEBR 


Price 
$10.90 


Linear Products 


1988 Data Book 


Fujitsu Microelectronics, Inc. 
Integrated Circuits Division 


3545 North First Street, San Jose, CA 95134-1804 
Phone: (408) 922-9000 FAX (408) 432-9044 
TELEX 910-338-0190 


COPYRIGHT®© 1988 Fujitsu Limited, Tokyo, Japan, and Fujitsu Microelectronics, Inc., San Jose, California 
All Rights Reserved. 


The information contained in this document has been carefully checked and is believed to be entirely 
reliable. However, Fujitsu Limited and its subsidiaries assume no responsibility for inaccuracies. 


Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical semiconductor 


applications. Consequently, complete information sufficient for construction purposes is not necessarily 
given. 


The information conveyed in this document does not convey any license under the copyrights, patent 
rights or trade marks claimed and owned by Fujitsu Limited or its subsidiaries. 


Fujitsu Limited and its subsidiaries reserve the right to change products or specifications without notice. 


No part of this publications may be copied or reproduced in any form or by any means, 
or transferred to any third party without prior written consent of Fujitsu Limited. 


This document is published by the Technical Publications Department, Fujitsu Microelectronics, Inc., 
3545 North First Street; San Jose, California, 95134-1804; U.S.A. 


Printed in the U.S.A. 
Edition 1.0 


Contents 


Overview PUIG S LING ar ProdUGte: 35 yc ecb ech ivetadine Breteler deo See adele vacates wre Vv 
Section 1 Operational Amplifiers 
MB3603/3609 Operational Amplifier ....... 0.0... cece eee eee 1-1 
MB3604 High Frequency Op AMP ....... cece ees 1-9 
MB3614 Quad Operational Amplifier ........ 0.0... cee eee eee 1-16 
MB3615 Quad Operational Amplifier ..................0008- 1-23 
MB47082 J-FET Operational Amplifier .............0020020 ee 1-29 
MB47358 Dual Operational Amplifier ........... 0.02. e ee eee 1-36 
MB47833 Low Noise Dual Operational Amp ..............08. 1-43 
Section 2 Comparators 
MB4001 High Speed Comparator sas i4an cacki edema e wears 2-1 
MB4002 Highk Speed: Comparator siack-t gr genehare ss tchsia etm ave wes 2-5 
MB4204 Ota: GCOMMDarator: siete due ase ek Sas ear ate apes eae ons 2-12 
MB4205 High: Power COMmparalon wiccs ood cote oe eee ed 2-18 
Section 3 Audio 
MB3106 Dual Low Noise Pre-Amp ...........2 0c eee ee eee 3-1 
MB3110A Dual Control Amplifier .... 0.0.20... 0.2. cee eee 3-8 
MB3714A/3715A 6W Audio Power Amplifier ........... 000 cee eee ee 3-14 
MB3722 5.8W Dual Audio Power Amplifier ...............4. 3-20 
MB3730A 14W BTL Audio Power Amplifier ..............504- 3-25 
MB3731 18W BTL Audio Power Amplifier .............0008. 3-31 
MB3732/3734 14W BTL Audio Power Amplifier .............0006. 3-36 
MB3733 20W BTL Audio Power Amplifier ...............005 3-44 
MB3735 20W BTL Audio Power Amplifier ............00 0 eae 3-50 
MB3736 15W BTL Audio Power Amplifier ..............0055 3-56 
MB3737 25W BTL Audio Power Amplifier .......:.......... 3-64 
MB4104/4105 FM Stereo Multiplex Demodulator .............000- 3-71 
Section 4 Power Supply Control 
MB3752 Series Voltage Regulator .......... cc cece eee eee 4-1 
MB3756 Series Voltage Regulator, 3 Outputs ............... 4-13 
MB3759 Pulse Width Control Circuit ....... 0.0... eee ee eee 4-20 
MB3761 VOltage: DeteClOn: sxeiw iwi h eae ames care ee aaa 4-32 
MB3769 High Speed PWM Control Circuit ... 1.2.0... eee ee 4-44 
MB3771 Power Supply MOnItOr asces eee e ve Ce wee wee ea 4-49 
MB3773 Power Supply Monitor w/Timer ....... 0.00 e eee eeee 4-69 
Section 5 Motor Driver 
MB3763 Bi-Directional Motor Driver ........ 00. c ee eee ee eee 5-1 
MB3854 Bi-Directional Motor Driver ...... 0.0: eee eee eee 5-10 


Section 6 Disk Drive | 
MB4107 FICDDY: DISK VE Os aa acu expen. a eke Sata eecdie Sack eta atnere mas 6-1 
MB4108A PIODDY DISK VEO: nev cache cu tee ore aedt ele eae 6-9 
MB4111 Magnetic Disk Head Amp, 4—-Ch, 35V/V ...... ere 6-20 
4112 4-—Ch, 9V/V 
4113 ; 4-Ch, 35V/V 
MB4117-4, -6 Magnetic Disk Head Amp, 4-Ch, 6-Ch, 110V/V....... 6-31 
4118-4, -6 4-Ch, 6-Ch, 110V/V 
MB4313 Read/Write Bus Driver/Receiver ..........0cc ene e ees 6-42 
MB4316 Driver/Receiver Disk Head Amp........... eee eee aes 6-49 
MB4319 Peak Detector for Head Position Control ............ 6-56 
Section 7 Data Conversion A/D 
MB4051 8-Ch 10-Bit A/D Converter ...... 0... cee ee ee 7-1 
MB4052 4-Ch 8-Bit A/D Converter ...... 0. ccc eee ees 7-23 
MB4053/4063 6-Ch 8-Bit A/D Converter Subsystem ............. 7-35 
MB4056 8-Ch 8-Bit A/D Converter ....... 00. c cece eee 7-47 
MB40547-7, 8-Bit Ultra-High Speed A/D, +/-1 LSB, ............ 7-57 
40547-8 +/-1/2 LSB 
MB40576 6-Bit Ultra-High Speed A/D,Video..............00. 7-64 
MB40578, -7 8-Bit Ultra-High Speed A/D, 0.2%lin, O0.4%lin ....... 7-75 
Data Conversion D/A 
MB4072 8-Bit Multiplying D/A Converter ..........0.00 eee 7-83 
MB40748-8, -9 10-Bit High Speed D/A Converter ...........00 cee 7-90 
MB40776 6-Bit High Speed D/A Converter .........00 cee eee 7-97 
MB40778 8-Bit High Speed D/A Converter ...........0000 eee 7-108 
MB40788 10-Bit High Speed D/A Converter. ...........000 2 eee 7-118 
MB40874 4-Bit D/A Converter with RAM... we ee ee es 7-125 
MB40978 8-Bit, 6OMhz 3-Ch D/A Converter, RGB............ 7-136 
MB88301A 13-Bitx1Ch, 6-Bit x 3-Ch D/A Converter ........... 7-146 
Data Conversion A/D, D/A 
MB40176 6-Bit A/D, D/A Comb. Converter, Video ........... 7-157 
MB87020 16-Bit A/D, D/A Comb. Converter, Audio .......... 7-166 
Section 8 Other Analog Products 
MB412 Dual Diff. Line Driver W/3S ....... 0. cece eee eee 8-1 
MB413 Quad Diff. Line Receiver w/3S ........ 0. cc eee eee 8-8 
MB3501 Wide Band Video Amplifier ........... 000 cee ee eee 8-14 
MB3764 9-—Level Detector & Driver Level Meter ............. 8-22 
MB4206 Frequency-to-Voltage Converter ...........00eeeee 8-32 
MB4207 Frequency-to-Voltage Converter .........00eeeeeee 8-38 
MB43458 Ouad Preamoplitier |G 4 A2se4 3 da deh ee ane ated 8-44 
MB43468 Quad Preamplifier IC 10.0.0... cc ec ees 8-51 
MB47201 Quad SPST Bi-FET Analog Switch .............00005 8-58 


Section 9 Ordering Information and Cross References 


OnrgeninG' INnfSnMavOn: 2-<awa dutemawrs wire oni tee eee ee ack wa eate Ss 9-1 

Linear Products by Part Number with Second Source 

CROSS“ HEIOTONCOS:. fini. n ics a ered a ee eS el ew ES Be Saree 9-2 
Section 10 Sales and Distributors Locations 


Fujitsu Worldwide Suppliers of Communications and 


FIGCILONICS ‘EQUIDIMSINT : 25.5 sire aoake Whee a Biers Seay So wee ee ES See cde ek 10-1 
Headquarters Locations — Worldwide .......... 0. cee eee eee eee 10-3 
Sales: Office Locations — USA ive ikon eer eee whee we NS MRR Oe es 10-3 
Representatives — USA, Canada, Mexico ........-. cee eee eee eee 10-4 
Distributors:— USA, Canada -« cs sa-akice wa wa Hace whew lee 64 ER Ra 10-6 
Sales Office Locations — Europe «.. 6. ci cei eee cee nee ee ees 10-9 
Representalive = Europ 24 oink eae si ee ey ee he ee Se eee ee 10-9 
DISTFIGULOFS:’ =EUODS® ati.ae ni ou es eh a ae 6 eae a eae eee 10-9 


iv 


LINEAR PRODUCTS OVERVIEW 


Introduction 


Operational Amplifiers 


Comparators 


Audio 


Motor Driver 


Disk Drive 


Fujitsu manufactures a wide range of integrated circuits 
that include: memories, microprocessors, 
telecommunication circuits, ASIC, high speed ECL logic, 
power components (consisting of both discrete 
transistors and transistor arrays), and linear products. 


The Linear Product Line offers devices for use in a wide 
range of applications. These linear products are 
manufactured to meet the high standard of quality and 
reliability that is found in all Fujitsu products. 


The functions include well Known industry standards and 
unique products available in standard packaging; e.g., 
DIP, flat-pack, as well as newer space saving surface 
mount packaging. 


Fujitsu’s Comparators include industry standards and 
proprietary functions and are available in both standard 
and surface mount packaging. 


The Audio products represent Fujitsu’s considerable 
capability in automotive radio. The Audio product line-up 
includes a comprehensive range of single-ended and 
balanced transformerless power amplifiers, associated 
pre-amplifiers, and control circuits. 


Motor drive products are useful for low power 
applications such as camera film transports, and door 
and access panel operation found in such products as 
VCRs and audio tape drives. 


Disk Drive products include a range of magnetic 
recording head amplifiers, head signal drivers, amplifiers, 
and VFOs. 


Data Conversion (A/D)D/A) 


Other Linear Products 


The conversion circuits include analog-to-digital, 
digital-to-analog and circuits which combine both. The 
Fujitsu line-up includes general purpose multi-channel 
microprocessor and highspeed video and graphics 
oriented products. The video and graphics 
performance-level products include A/Ds with 
performance up to 60Msps, RAM DACS, triple DACS for 
color applications, and combined A/D-D/A suitable for 
use in single chip digital video processing. 


Other Linear products include special pre-amplifiers for 
use in basic physics and nuclear research, line drivers 
and receivers, decoder driver, LED decoder, 
frequency-to-voltage converters and MOS Analog switch. 
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Part No. 


MB3603 


MB3609 


MB3604 


MB3614 


MB3615 


MB47082 


MB47358 


MB47833 


Description Features 


Single 


Single 


Single 


Quad 


Quad 


Dual 


Dual 


Dual 


Section 1 


Equiv. Power 
Prod. Supply (V) 


Low Offset 
Wide Common 
Mode 1/P 


Low Offset 
Wide Common 
Mode 1/P 


GBW = 300MHz, 
with Buffer Tr 
(50mA) 


wA741 +15, -15 


A741 +15, -15 


+12, -6 


Wide Common 


Mode 1/P LM324 


+3 ~ -30 


Low Crossover 
Distortion 


JFET Input, 
li = 30pA, 
SR = 2V/uS 


MC3303 +3 ~ +36 


TLO82 4+1.5~ +15 


Low Crossover 
Distortion 


+3 ~ +30 
41.5 ~ +15 


LM358 


Low Noise, 


Low Distortion LM833 


+5 ~ +15 


Operational 
Amplifiers 


No. of 
Package Bing 
Ceramic DIP 14 
Plastic DIP 14 


Ceramic DIP 
Piastic DIP 


Ceramic DIP 
Plastic DIP 


Plastic DIP 
Ceramic DIP 
Plastic Fiatpak 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Plastic Flatpak 
SIP 


Plastic DIP 
Plastic Flatpak 
SIP 


Plastic DIP 
Plastic Flatpak 
SIP 
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OPERATIONAL 


PAN od | 


May 1988 
Edition 1.0 


The Fujitsu MB3603/3609 are high gain monolithic operational amplifiers. 
The MB3603/3609 are suitable for industrial measurement instrument or 
controller because of low offset voltage, high input impedance, wide common- 
mode input voltage range and wide output voltage range. 


PLASTIC PACKAGE CERAMIC PACKAGE 
DIP-14P-M02 DIP-14C-C01 


@® Not required frequency compensation | MB3603 
@ On-chip protection circuitry 
@ Adjustable offset voltage 


@ Wide common-mode input voltage range and wide output voltage range 


PLASTIC PACKAGE CERAMIC PACKAGE 
@ Low power dissipation DIP-O8P-M01 DIP-08C-C01 


MB3609 
@ No latch up 


@ Pin assignment: MB3609 same as A741 


PIN ASSIGNMENT 
MB3603 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Tx = 25°C) 


Power Supply Voltage 
Power Supply Voltage 


“56 to 125 
Storage 
Temperature 65 to 150 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect. the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 — MB3603/3609 EQUIVALENT CIRCUITS 
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RECOMMENDED OPERATING CONDITIONS 


-6 to -15 V 


Power Supply Voltage 


DC CHARACTERISTICS (Voc = +15V, Veg = -15V, Ta =0 to 70°C) 


pValue 
Parameter Symbol Condition ae Unit 


Cee A 
a 
ee 


= 10k2., AVec = 2.5V 
Power Supply Rejection Ratio SVRR Rs Ok, AVcc = 2.5V, 


Maximum Output Voltage Ry = 2kQ a 


Input Resistance 


AC CHARACTERISTICS peceeehieuenie cose 


Mn 
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EE TYPICAL CHARACTERISTICS CURVES 


OPEN LOOP VOLTAGE GAIN Ayo (aB) 


COMMON-MODE INPUT VOLTAGE Very (V) 


Fig. 2— OPEN LOOP VOLTAGE GAIN 
vs. POWER SUPPLY VOLTAGE 
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POWER SUPPLY VOLTAGE Vcc, Veg (V) 


Fig. 4 - COMMON-MODE INPUT VOLTAGE 
vs. POWER SUPPLY VOLTAGE 


POWER SUPPLY VOLTAGE Vcc, Veg (V) 


OUTPUT VOLTAGE Vo (Vp.p) 


INPUT BIAS CURRENT 1, (nA) 


Fig. 3 -OUTPUT VOLTAGE vs. POWER 
SUPPLY VOLTAGE 


Ta-ovoroe | | 1 JY 
“Presa 


40 


POWER SUPPLY VOLTAGE Vcc, Veg (V) 


Fig. 5 — INPUT BIAS CURRENT 
vs. TEMPERATURE 


ETA aaa 


LEAT TT 


TEMPERATURE Ty, (°C) 


Fig. 6 — INPUT OFFSET CURRENT 


INPUT OFFSET CURRENT to (nA) 


vs. TEMPERATURE 


TEMPERATURE T, (°C) 


OUTPUT VOLTAGE Vo (Vp.p) 


OUTPUT VOLTAGE Vo (Vp.p) 


Fig. 7 -OUTPUT VOLTAGE vs. 
LOAD RESISTANCE 
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LOAD RESISTANCE R, (k22) 


Fig. 9 - OUTPUT VOLTAGE 
vs. FREQUENCY 
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FREQUENCY f (Hz) 


OPEN LOOP VOLTAGE GAIN Avo :dB) 


COMMON-MODE REJECTION RATIO CMRR (dB) 
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Fig. 8 - OPEN LOOP VOLTAGE GAIN 
vs. FREQUENCY 


FREQUENCY f (Hz) 


Fig. 10 - COMMON-MODE REJECTION 
RATIO vs. FREQUENCY 


FREQUENCY f (Hz) 
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1 PACKAGE DIMENSIONS _ iwese02) 


14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 


INDEX-1 


.244+.010 .300+.010 
(6.20+0.25) (7.62+0.25) 


INDEX-2 
770 "3993 010+.002 
(19.55°0-20) (0.25+0.05) 
.085+.010 
(2,150.25) 


.172(4.36)MAX 


ea 


.020(0.51)} .118(3.00)MIN 
MIN 


.100(2.54) | | (9) .018+.003 
+0.30) (0.46+0.08) 


YE (1.52 Dimensions in 


-~O 
inches (millimeters) 


©FUJITSU LIMITED 1987 D14010S-3C 


14-LEAD CERAMIC CERDIP DUAL IN-LINE PACKAGE 
(CASE NO.: DIP-14C-C01) 


R.025(0.64) 
REF 


248+ 012 S17 es 
-.004 - 006 .300(7.62)T YP 


(6,3019-30) (7.90838) 
+,028 
_ 7607-928 


+0.71 
(19,30°9-7) 094(2.39) 
+0.10 
(0.25" 9'o5) 


+,002 
0607004 
+0.05 | MAX 
(1.527 9°40) 
.200(5.08)MAX 


032+.012 | -134#.014 
(0.81+0.30) | (3.40+0.36) 


+.005 
018" 903 032(0.81) -100+.010 
(0.467 9-43) EP (2.54+0.25) 


.600(15.24) 
REF F ; . 
Dimensions in 
© FUJITSU LIMITED 1987 D14005S-2C inches (millimeters) 
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PACKAGE DIMENSIONS ne3e09) 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


15° MAX 


INDEX 


5G 625} .300(7.62) TYP 


.010+.002 
(0.25+0.05) 


.100(2.54) TYP 


.172(4.36)MAX 


.020(0.51) | -118(3.0)MIN 


.018+.003 
(0.46+0.08) 


+.012 
.060_5 


(1 623°) Dimensions in 
= inches (millimeters) 
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PACKAGE DIMENSIONS _ wess60e) 


8-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-08C-C01) 


R.025(0.64) REF 


+.012 +.014 
-248 '004 311_"906 


+0.36 
(7,90 540) 


+0.30) 300(7.62)TYP 


(6.30_6) 1 0) 


0. 51 
(9. = ) 
—0.10 +.002 


.060 701 (0) 
.050(1.27) "_ ~--004 (0.25" ) 


0.05 
(1 5270-05, 
MAX -94_09.10 


.200(5.08) 
MAX 


.134+.014 
= ates 5) (3.40+0.36) 
(0.46 0.08) = Z 


-100+.010 .032(0.81) 
(2.54+0.25) 


Dimensions in 
.300(7.62)REF inches (millimeters) 
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HIGH FREQUENCY OPERATIONAL AMPLIFIER 


The Fujitsu MB3604 is a monolithic high frequency operational amplifier 
fabricated by Fujitsu Bipolar Technology. 


The MB3604 has differential inputs, single-end output, and an on-chip buffer 
transistor for video band use. 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta = 25°C) 


Collector-Emitter Voltage 
for Buffer Transistor 


Collector Current for Buffer 
Transistor 


Power Dissipation 


Storage Temperature 


' 


-65 to +150 


feo} om fv 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
DIP-16P-M04 
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CERAMIC PACKAGE 
DIP-16C-C01 


PIN ASSIGNMENT 


TOP VIEW 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 — MB3604 EQUIVALENT CIRCUIT 
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RECOMMENDED OPERATING CONDITIONS 
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ELECTRICAL CHARACTERISTICS- I . 
(Vcc = +12V, Veg = -6V, Ta = 0 to 70°C) | 


Input Offset Voltage 


Power Supply Current 


Collector Cutoff Current for Buffer 
Transistor 


DC Current Gain for Buffer Transistcr 


Current Gain-Bandwidth Product 
for Buffer Transistor 


Collector Capacitance for Buffer 
Transistor 
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1 MEASUREMENT CIRCUT DIAGRAM 


Fig. 2 —OdB FEEDBACK AMPLIFIER Fig. 3 — 20dB FEEDBACK AMPLIFIER 


Fig. 4 -LOW FREQUENCY 
FEEDBACK AMPLIFIER PIN CONNECTION FOR Fig. 2 to Fig. 5 


(2)-—0) 
o) 60022 
OUTPUT 
Fig. 5 — FREQUENCY CHARACTERISTICS Fig. 6 — POWER SUPPLY VOLTAGE vs. VOLTAGE 
MEASUREMENT CIRCUIT GAIN MEASUREMENT CIRCUIT 


OUT 


Pin connection O—@)—®) 
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FUJITSU 


M83604__ IiiliNiiiili 
ELECTRICAL CHARACTERISTICS CURVES ca 
Fig. 7 — 0dB FEEDBACK AMPLIFIER Fig. 8 — 20dB FEEDBACK AMPLIFIER 
oO ia) 
aS) mes 
q q 
2 = z 
s 1 15pF 7202 - 
Lu 2-20pF— 150 22 Ww 
v) oO 
x 3. 30pF_ 1002 < 
- 4 51pF a 
z 1 2 3 57410 £2030 5070100 200 a 1 2 3 5710 £420 30 5070100 200 
FREQUENCY f (MHz) FREQUENCY f (MHz) 


Fig. 9 - LOW FREQUENCY FEEDBACK AMPLIFIER 
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FREQUENCY f (Hz) 
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Fig. 11 — POWER SUPPLY VOLTAGE vs. VOLTAGE 
GAIN 


Fig. 10 - FREQUENCY CHARACTERISTICS 


VOLTAGE GAIN Ay (dB) 
VOLTAGE GAIN (dB) 


0.2 0.3 0.50.7 1 2 3 5710 £20 30 5070100 200 
FREQUENCY f (MHz) 


Vec (V) 
POWER SUPPLY VOLTAGE 
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1 PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 


INDEX-1 


.244+.01C .300 (7.62) TYP 
(6.20+0.25) Mee) 


follies oe 010+ .002 
012 11299 9:3) (0.25+0.05) 


+.012 
.039_56 


INDEX-2 


| .172(4.36)MAX 


.118 (3.0) MIN 


.100(2.54) | | | | .018+.003 
.020(0.51)MIN 


Dimensions in 


(162725) inches (millimeters) 
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16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16C-C01) 


R.025(0.64) 
REF 


+.014 
ay ' ‘006 


+0.36 
PSO) ee) 


+.012 
248 oo 


+0.30 
-0.10 


.300(7.62) TYP 
(6.30 


+.028 +0.71 
ee (19.3079; __ 


.050(1.27) MAX 


aca 


0607002 .700(17.78)REF 


i ~.004 
(1,5279-95) 


.100+.010 
(2.54+0.25) 
~0.10 


© FUJITSU LIMITED 1987 016011S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


information sufficient for construction purposes is not necessarily 


01 CS (0.4672-13) 


+0.10 
(0.25 5 95) 


.200(5.08)MAX 


mi 


.134+.014 
(3.40+0.36) 


.032+.012 


(0.81+0.30) 


Dimensions in 


508 inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 


AAT 
FUJITSU MB3614 


IA 


QUAD OPERATIONAL AMPLIFIER 


The Fujitsu MB3614 is a Quad operational amplifier having 
a phase compensatory circuit and operates from a single 
power supply or dual power supplies. 

The device has equivalent electrical characteristics of 
current industrial standard operational amplifier and 
requires low power supply current. 

MB3614 can be high density mounted because it integrates 
4 circuits in DIP/FPT 14-pin package. 


e No phase compensation required 


e Wide power supply voltage 


Single power supply : +3 to +30 V 
Dual power supplies : +1.5 to +15 V 
e Wide input common mode range: 0 to (Vee-1.5) V 


e Low power supply current : 0.8 mA typ. 


e Low Input Offset Voltage _ : 2 mV typ. 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


power Supply Volta: 
Differential Input Voltage 
VI 
TA 


< 


e 
Lconnon Mode Input Voltage | V1_| 0.3 to #32 | 
[power Dissipation | PD 
Operating Temperature Lae th eure dees 


Note:* Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


: 
~ 
(on) 

3 


1°] 
° 


Storage 
Temperature 


TS541-A873 
March 1987 


PLASTIC PACKAGE 
DIP-14P-M02 


CERAMIC PACKAGE 
DIP-14C-C04 


PLASTIC PACKAGE 
FPT-14P~MO1 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Fig.2- EQUIVALENT CIRCUIT 
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ELECTRICAL CHARACTERISTICS (Vec=5V, Ta=25°C) 


Input Offset Voltage | Laie. 
Input Offset Current 


Value Unit 


Input Bias Current 


VIO 

| Ito 
Ay 
VOH 
VOL 
cs 


RL>2kQ 


, 

a aes 

an oe 
| as | 

Vec=30V, RL=2k2 
aoe | |g | 
|| azo | 


oO 


Output Voltage 


Vec=5v, RL<10k2 
Tsource | Vcc=15v, VINt=1V 
| Ustnk | Vec=15v, VIN-=1V | 

Rejection Ratio CMRR 
Power Supply Voltage 
Rejection Ratio SVRR 


NOTE: * A direction of the input bias current flows from IC because first input transistor 
consists of PNP. 


Symbo] 


Output Current 


Voltage Gain | ae 


TYPICAL CHARACTERISTICS CURVES 


Fig.3- Power Supply Current vs. Fig.4-Input Bias Current vs. 
Power Supply Voltage Temperature 
2:0 


lec (mA) 

ay ia 
oO Oo 
OO 
3 

Le 


“~~ 
< 
Cc 
— 
— 


Power Supply Current 
Input Bias Current 


0 10 100 


Power Supply Voltage Vcc (V) 


Temperature Ty, (°C) 


Voltage Gain vs. 


Voltage Gain vs. Frequency 
Power Supply Voltage 


140 
120 


100 


Voltage Gain Ay (dB) 


Voltage Gain 


100 Ik 10k a 1M 10M 


Frequency f (Hz) 


Output Voltage vs. Frequency 


Maximum Output Voltage vs. 
Temperature 


20 


Io (mA) 


Output Voltage Vg (Vp-p) 


1k 2 3.5 10k HINO 


30 60 


Maximum Output Current 


Frequency f (Hz) Temperature T, (°C) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 


INDEX-1 — 


.234(5.95) -290(7.37) 
.254(6.45) -310(7.87) 


al 


.756(19.2) .008(0.20) 
.780(19.8) 012(0.30) 


INDEX-2 


.074(1.88) 
.094(2.38) 


.172(4.36) 


O20MIN .118(3.0) MIN 
(0.51) 


.100(2.54) | | .060(1.52) | .015(0.38) 


TYP .072(1.82) .021(0.54) ise acisaatt 
inches (millimeters) 


©1986 FUJITSU LIMITED D14010S-2C 
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PACKAGE DIMENSIONS 


14-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DJP-14C-C04) 


0° to 15° 
R.025 25 (0.64)| | | 


264(6.71) _ .30517.75) 
2817.15) .325(8.26) seed barre 


| .758(19.15) | 


-788(20.02) 008 (0.20) 
.056(1.42) .094(2.39) .014 (0.36) 


.062(1.58) ~ MAX 


a 


.200(5.08)MAX 


120(3.05) 
020(0.51) 
__.050(1.27) -1F 150(3.81) 
| | 015(0.38) 032(0.81) .090(2.29) 


.023(0.58) TYP .110(2.79) 
600(15.24)REF 


Dimensions in 
© 1986 FUJITSU LIMITED D14006S-1C inches (millimeters) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


.382(9.7) 


.409(10.4) .002(0.05) 


MIN 
(STAND OFF) 


.291(7.4) 
.323(8.2) .260(6.6) 
.197(5.0) .283(7.2) 


.220(5.6) 


.012(0.3) 


| .028(0.7) 
.024(0.6) ~4-- | 
.039(1.0) 
.050(1.27) 014(0.35) ( .005(0.13) 
TYP .022(0.55) 008(0.20) 
.085(2.15) 


©198. FUJITSU LIMITED F14003S-1C 
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.008(0.2) 


.020(0.5) 


.007(0.18) 
MAX 


-|.027(0.68) 


TS537-A872 
MN MB3615 February 1987 
FUJITSU 
I QUAD OPERATIONAL AMPLIFIER 


The Fujitsu MB3615 is a Quad operational amplifier having 
a phase compensatory circuit and operates from a single 
power supply or dual power supplies. 

The device has equivalent electrical characteristics of 
current industrial standard operational amplifier and 
requires low power supply current. 

MB3615 can be high density mounted because it integrates 
4 circuits in DIP-14-pin package. It is taken the 
countermeasure for cross-over distortion, so can be used 
for amplifying AC. 

The MB3615 is pin compatible with Motorola MC3303. 


PLASTIC PACKAGE 
DIP-14P-M02 


e No phase conpenescien required 
e Wide power supply voltage 
Single power supply : +3 to +36 V 
Dual power supplies : +1.5 to +18 V 
e Wide input common mode range : Veg to (Vec-1.5) V 
e Low power supply current : 2 mA typ. PLASTIC PACKAGE 


FPT-14P—M01 
e Low Cross-over distortion 


PIN ASSIGNMENT 
ABSOLUTE MAXIMUM RATINGS (See NOTE) (TOP VIEW) 


| vec pv 
Power Supply Voltage Vec 
* 
Differential Input Voltage er oe ee 


+ 


* 
Input Common Mode Voltage VI aetocse ei 


36 V 
36 V 
; 6 V 
Operating Temperature 


NoTE: * Single Power Supply. 
Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATENGS are exceeded. Functional! operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static voit- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
Circuit. 
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Fig.2- EQUIVALENT CIRCUIT 
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ELECTRICAL CHARACTERISTICS (Vec=+15V, Ver=-15V, Ta=25°C) 


a 
| Parameter =| Symbol Song NOOR Win Wp Ma 
eer ee ce ee Oe 
a ee 2 

Icc 


[input Bias current | tr» | | 

Power Supply Current Powe ee eee eee ere 
[Input common Mode Voltage | Vom | | Mee | 
[vottage cain | Av Rare | 20 | too | 


Output Voltage 


Output Current 


tsource| | to | go || ma 
roe | | wo | oo || 


Rejection Ratio SVRR 65 100 


channet Separation Les | | | azo | we 


NOTE: * A direction of the input bias current flows from IC because first input 
transistor consists of PNP. 
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TYPICAL CHARACTERISTICS CURVES 


Fig.3- Power Supply Current vs. Fig.4-Input Bias Current vs. 
Power Supply Voltage Temperature 


4.0 


Power Supply Current I¢c¢ (mA) 
Input Bias Current Ty (nA) 


Fig.5- Voltage Gain vs. 
Power Supply Voltage 


Voltage Gain Ay (dB) 


0 
1 10 100 Ik 10k 100k IM 10M 
Frequency f. (Hz) 


Fig.8- Maximum Output Voltage vs. 
| Temperature 


Sees eee earl 
al ees eel 

Rie eiSSaes 
GiBe Rie SEs 


0 
Ik 235 [0k 23 5 100k23 5 1M 


~-~ 
fol 
{ 
Qa. 
> 
al 
jo) 
> 
@ 
mn 
@ 
p= 
= 
°o 
> 
p=) 
= 
jo% 
~ 
p=) 
© 


Maximum Output Current Ig (mA) 


Temperature T, (°C) 


Frequency f (Hz) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-14P-MQ02) 


INDE X.-1 


| 


.234(5.95) .290(7.37 
.254(6.45) "310(7'87) 
INDEX-2 
.756(19.2) .008( 0.20) 
.780(19.8) .012(0.30) 


.074(1.88) 
.094(2.38) 


.172(4.36) 
ma) 


O20MIN |-118(3.0) MIN 


(0.51) 
.100(2.54) | | .060(1.52) | | .015(0.38) 
TYP .072(1.82) .021(0.54) 


Dimensions in 
inches (millimeters) 


©1986 FUJITSU LIMITED 014010S-2C 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


.382(9.7) 


.409(10.4) .002(0.05) 


MIN 
(STAND OFF) 


-291(7.4) 
.323(8.2) -260(6.6) 


.197(5.0) .283(7.2) 
.220(5.6) 


.012(0.3) 
T -028(0.7) 


024(0.6P~4-- 


014(0.35) 03911;0) 005(0.13) 


.022(0.55) -008(0.20) 


.085(2.15) 


© 198. FUJITSU LIMITED F14003S-1C 
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-008(0.2) 


-020(0.5) 


.007(0.18) 
MAX 
027(0.68) 


en 


FUJITSU 


cc MB47082 


J-FET INPUT OPERATIONAL AMPLIFIER 


The Fujitsu MB47082 is designed for a dual operational 
amplifier with P channel-typed J-FET used at the input 
stage. Its slew rate is faster (more than one figure) 
comparing with the standard operational amplifier and 
also its band width is wide because of its high input 
impedance characteristic and well-built transmission 
conductance at the input stage comparing with the 
bipolar transistor. 

The MB47082 is suitable for a D/A converter and 

a Sample & Hold circuit that need to cover from a small 
Singnal amplification to a fast and large signal change. 


« Compatible with TLO082 

e Wide operating power supply voltage : +5V to +15V 
« Fast slew rate : 13V/us typ. 
e Low input bias current : 30pA typ. 
e Wide frequency bandwidth : 3MHz typ. 

e On-chip internal frequency compensation 


e Low noise 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


(Ta=25°C) 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted 


to the conditions as detailed in the operational sections of this data 
sheet. 
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TS$556-A876 
June 1987 


PLASTIC PACKAGE 
DIP-8P—MO1 


By UNS 


PLASTIC PACKAGE 
FPT-8P—-M01 
PIN ASSIGNMENT 


(FRONT VIEW) 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Fig.1 - MB47082 EQUIVALENT CIRCUIT 


SLE 
gat 


nial 
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RECOMMENDED OPERATING CONDITIONS 


Pawer Supply Voltage Vec, VEE 29 t0- 415 
Operating Temperature =20° 00: 479 


RECOMMENDED OPERATING CONDITIONS 


Min 
lop oat current | Ho 
lope ties Girone 

Vow 


c 
—} 

< 

CO 


I+ 

e 

Oo 
RO Sa 
© Ww ° 
© © on jon] 


VIO 

Ito 

I] 
Common-mode Input Voltage Vem 
Common-mode, Rejection Ratio 


Power Supply Voltage 
Rejection Ratio SVRR Rgs10k2 


NS 


P| WN 
oOo, © © 


ps 
212 | 213.5 


+ 

— 

jen) 

| I+ 
ine) — 
on Ro 


RO 
Sa 


ne) 


— Ww 
Nh |e] - 7 
mili o}wl]loaoa}]lo 


1-31 


ELECTRICAL CHARACTERISTICS CURVES 


FIG.3 - OUTPUT VOLTAGE VS. 
FIG.2 - VOLTAGE GAIN VS. FREQUENCY FREQUENCY 


VOLTAGE GAIN Ay (dB) 


OUTPUT VOLTAGE Vp (Vp-p) 


0 
] 10 100 Ik 10k 100k IM = 10M 100 1k 10k 100k IM 10M 


FREQUENCY f (Hz) FREQUENCY f (Hz) 


FIG.5 - INPUT BIAS CURRENT VS. 


FIG.4 - INPUT BIAS CURRENT VS. 
TEMPERATURE 


COMMON-MODE INPUT VOLTAGE 


Ht 
im 
Sul 


1k 4+} tf 


INPUT BIAS CURRENT I, (pA) 
INPUT BIAS CURRENT I, (pA) 


TEMPERATURE Ta, (°C) 


COMMON-MODE INPUT VOLTAGE Vicy (V) 


c1G.6 - OUTPUT VOLTAGE VS. FIG.7 - OUTPUT VOLTAGE VS. 
POWER SUPPLY VOLTAGE LOAD RESISTANCE 
: ANE | 
» en 
; Y yell 
| ew ee A | 
20 


A y, 
TACT 
CPA Tn 
7 
Ta 


0.1 0. 


OUTPUT VOLTAGE Vo (Vp-p) 


OUTPUT VOLTAGE Vy (Vp-p) 


0 +3 +6 +8 £12 £15 +18 


POWER SUPPLY VOLTAGE Vcc> Vee (Vv) LOAD RESISTANCE R; (k8) 
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ELECTRICAL CHARACTERISTICS CURVES (Continued) 


FIG.8 - INPUT NOISE VOLTAGE VS. 
FREQUENCY FIG.9 - PULSE RESPONSE 


120 


Hz) 


100 


80 


OUTPUT VOLTAGE Vg (V) 


INPUT NOISE VOLTAGE Vy (n 


0 
10 100 1 10k 100k 


005 1 15 2 25 3 3.5 
FREQUENCY f (HZ) 


TIME t (ps) 
FIG.10- POWER SUPPLY CURRENT VS. FIG.11 - OUTPUT VOLTAGE VS. 
POWER SUPPLY VOLTAGE OUTPUT CURRENT 


POWER SUPPLY CURRENT I¢c (mA) 
OUTPUT VOLTAGE Vo (V) 


POWER SUPPLY VOLTAGE Voc, Veg (V) OUTPUT CURRENT Ig (mA) 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


.234 (5.95) .290(7.37) 
-) 45) 310(7.87) 


.354(9.0) .008(0.20) 
.386 (9.8) .012(0.30) 


.023({0.59) . .100(2.54) 
.049(1.24) TYP 


.172(4.36)MAX 


_020(0.51) |-118(3.0)MIN 
MIN 


.039(0.99) | .015(0.38) 
.051 (1.29) .021 (0.54) 


.060(1.52) Dimensions in 
072(1.82) inches (millimeters) 


©1985 FUJITSU LIMITED DO8006S-1C 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01) 


.232(5.9) 
.260(6.6) .002(0.05) 


MIN 

(STAND OFF) 
Details of “‘A’’ part 
be .008(0.2) 


.260(6.6) 


.197(5.0) Pes) 


.220(5.6) 
.007(0.18) 


.012(0.3) .027(0.68) 


/ 


iC wigs adel 
050(1 i | f | 014(0.35) (039(1.0) 005(0.13) 
TYP .008(0.20) 


.022 (0.55) 
.085(2.15) 


Dimensions in inches 
©1986 FUJITSU LIMITED FO8002S-1C (millimeters) 
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PACKAGE DIMENSIONS 


9-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-O9P-M01) 


858(21.80) 
C.039(1.0) a oo SS 
| 
| Wa 
INDEX 
2265.75) 
“y ra 307(7.8) MAX 


perce rent | | |= 098(2.5)MIN 
oak 0) _ 54) RYP 


051(1.3) 0474.2) | 42) 
'059(1.5) ‘023 (0.58) 


©1986 FUJITSU LIMITED S09002S-1C 
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.122(3.1)MAX 


.008(0.20) 
.012(0.30) 


Dimensions in 
inches (millimeters) 


| a 
FUJITSU Beas.) Were MB47358 


AMPLIFIER 
oT |) cooled 


July 1988 
Edition 2.0 


DUAL OPERATIONAL AMPLIFIER 


The Fujitsu MB47358 is designed for a general purpose dual operational 
amplifier with internal frequency compensation and to operate from a single 
power supply or dual power supplies. The MB47358 is suitable for audio 
with the fast slew rate and with the reduction of cross-over distortion. The 
MB47358 fits an application of microcomputer because of its wide output 
voltage range. The MB47358 is compatible with LM358. PLASTIC PACKAGE 


S1P-O9P-M01 


@ Not required frequency compensation 


® Wide power supply voltage range 


Single power supply: 3¥V to 30V 


Dual power supplies: +1.5V to+15V 
. PLASTIC PACKAGE 


@ Wide output voltage range D!P-O8P-M01 
FLAT PLASTIC PACKAGE See Page 7 


@ No cross-over distortion 


PIN ASSIGNMENT 
(FRONT VIEW: SIP) 


Fast slew rate — 2V/us typ. 


ABSOLUTE MAXIMUM RATINGS (see NOTE) (Ty = 25°C) 


Differential Input Voltage 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the 


. : , inputs against damage due to high static volt- 

STINGS ale exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised 
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid 
. . +4: | application of any voltage higher than maxi- 

sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance 


periods may affect device reliability. |_ circuit. 
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IE 


FUJITSU 
NMI «sMB47358 


Fig. 1 — MB47358 EQUIVALENT CIRCUIT 
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MINIM 


FUJITSU 
MB47358 | |ililiiilifliill 


ae RECOMMENDED OPERATING CONDITIONS 


Parameter 


Power Supply Voltage 


Operating Temperature 


(Ta = 25°C, Voc = 5V) 


Unit 


Parameter Symbol 


Input Offset Voltage Vio 


' 
S 
< 


Input Offset Current 


o1 
eo) 
=) 


Input Bias Current I 
Io 


7 ea 
Common-mode Input Voltage Viem hee 
| 


NO 
or 
— 
jo) 
© 


Voltage Gain A 
Common-mode Rejection Ratio CMRR 


Power Supply Voltage Rejection 
Ratio 


SVRR 


wo 

Bs 

" 

8 

< 

Oo 

re) 

Ite 

on 

< 

hm | Bl amt vw 
wi} nm 
Oo} Ss 

3 3 

>| rl] > 


o1 


Vou 


=) 

cr 

Hi 

NO 

xn 

~ 

OO o) 
>i > g0 
N | — 


Output Voltage 


Isink < 60HA 


< 
O 
is 


O 
ig 


IsInK < 2mA 


+12 


I+ 
= 
& 


oO 
N 
= | oO 
on] } 


R, 2 10kQ2, Vec =+15V 
Maximum Output Voltage 
R, = 2kQ, Vee = t15V +10 
Vine = 1V, Vin — = OV, 


Voc = 15V - 


lsouRCE 


Output Current oe a Vin-=1V, 


ISinK ; 
Vine = OV, Vin- = 1V, 


= 
> 


— f = 1kHz 120 


Channel Separation 


Slew Rate 


<2) 


2) 
op) 
G 


ron) Oo 
alelel. 

o) ro) 

= 


Ry. = 2kQ) V/ps 


NOTE: A direction of the input blas current flows from IC because first input transistor consists of PNP. 
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MI 
FUJITSU 


NAIM! «=MB47358 


ELECTRICAL CHARACTERISTICS CURVES 


Fig. 2 — POWER SUPPLY VOLTAGE Fig. 3 —- OUTPUT CURRENT 
2 vs. POWER SUPPLY CURRENT vs. OUTPUT VOLTAGE 
E 1 | TL deasceeal 
is E Fe fiat 2 
\ QO 
E 25°C > 
Ly 75°C uu SS 
oa © 
: 2 ARNE 
2 a 
~ s) 
: : is oN: 
wad 
a Fk 
a D 
= a 
rs 5 
oT o) 
= 
Oo 
Qa 
POWER SUPPLY VOLTAGE Vcc (Vv) OUTPUT CURRENT Io (mA) 

Fig. 4 — TEMPERATURE Fig. 5 — FREQUENCY 

vs. INPUT BIAS CURRENT vs. OUTPUT VOLTAGE 
E 5 
= > 
5 S 
ig # 
S x 
Ss K 
” O 
< > 
: i 
5 f 
= =) 
Z fe) 

10 100 1k 10k 100k 1M 
TEMPERATURE Ty (°C) FREQUENCY f (Hz) 

Fig. 6 — PULSE RESPONSE 
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RESPONSE TIME t (us) 
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1 PACKAGE DIMENSIONS 


9-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-09P-M01) 


112+.010 
B76" Ors (2.85+0.25) 


(22.265 5a) 
Y/ 


INDEX .236+.010 
(6.00+0.25) 


.307(7.80)MAX 


.010+ .002 


.098(2.50)MIN (0.25+0.05) 


ys 
well JL Et Lo 


(007) 


©1988 FUJITSU LIMITED $09002S-3C 
Dimensions in 
inches (millimeters) 
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FUJITSU 


nN! «=MB47358 


PACKAGE DIMENSIONS (continued) 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


INDEX 


.244+.010 
(6.20+0.25) .300(7.62) TYP 


.010+.002 
+.014 : ; (0.25+0.05) 
035 _ "5, 2 : 
+0.35 


(0.89"°3°) 


.100(2.54) TYP 


.172(4.36)MAX 


.118(3.0)MIN 
ar .020(0.51) 
039" 0 MIN 
+03 4 .018+.003 
(0.9975) (0.46+0.08) 


0607 91? (7.52703) — 
. = Dimensions In 
inches (millimeters) 
© 1987 FUJITSU LIMITED DO8006S- 2C 
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FPT-O8P-M01 


Mn 


_ FUJITSU 
MB47358 |i 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-O8P-M01) 


.307+.016 
(7.8+0.4) 
.209+.012 
(5.30+0.25) 


.085(2.15)MAX 


.0315+.008 
(0.8+0.2) 


© 1987FUJITSU LIMITED FOQ8002S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


information sufficient for construction purposes is not necessarily 


.002(0.05) 
MIN 
(STAND OFF) 


.008(0.2) 


.007(0,18) 


.027(0.68) 


Dimensions in 
inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 
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Low NOISE DUAL 
FUJITSU Med si7 \aley7\8 MB47833 


| AMPLIFIER 


May 1988 
Edition 1.0 


LOW NOISE DUAL OPERATIONAL AMPLIFIER 


The Fujitsu MB47833 is a dual operational amplifier with a high slew rate, broad 


bandwidth and low noise characteristics. PLASTIC PACKAGE 


The MB47833 Is an excellent preamplifier for PCM and high-fidelity audio DIP-O8P-MO01 
systems. The device is functionally compatible with the LM833. DP 


e Wide Power Supply Range: +1.5V to +15V 

e High Slew Rate: 7 V/s PLASTIC PACKAGE 
@ Low Input Noise Voltage: 4.5 nv/VHz 

e Wide Gain Bandwidth: 15 MHz 


e internal Phase Compensation PLASTIC PACKAGE 


SIP-O9P-MO01 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


symbol 


Power Supply Voltage 


| Veo _| ez 
aL Loe 


DIP-O8P-M01 
FPT-08P-M01 


Front View) 


Power Dissipation 350 (T,<55°C) 
Operating Temperature ~30 to +85 
Storage Temperature ~55 to +125 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


SIP-O9P-M01 


This devise contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high imped- 
ance circuit. 


Copyright © 1988 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Fig. 1 — EQUIVALENT CIRCUIT 


Pat | 
Ha 


OUT O 
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unc 


FUJITSU 
MB47833 Iii iNiiiililt 


RECOMMENDED OPERATING CONDITIONS 


+1.5 to +15 


ELECTRICAL CHARACTERISTICS 


(Voc = +15V, Veg = -15V, Ta = 25°C, unless otherwise noted.) 


Parameter symbol oe ee 


Input Bias Current 
Common Mode Input Voltage 


ae tates el 

ee 

ae eee (ee) ee es ae 
Common Mode Rejection 


R, > 10kQ 
R, > 2kQ 
R, = 2k, f = 100kHz 


R, = 2kQ,C = 100pF 
Av = 1 


Supply Voltage Rejection 
Ratio 


Voltage Gain 
Power Supply Current 


Maximum Output Voltage 


f = 1kHz 


NAB, JISA 


Input Noise Voltage 
e ° RS = 6000, f = 1kHz 
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TYPICAL PERFORMANCE CHARACTERISTICS 


Supply Current vs Supply Voltage Output Voltage vs Output Current 
FS > 
= O Source 
O > 
L ® 
~ oO 
ra = 
$ 
=) 
0 Fs 
> = 
Qa. = 
S Be: 
2 
Supply Voltage Voc, Veg (V) . den Current lb (MA) |. 
Voltage Gain vs Frequency Input Noise Voltage vs Frequency 
N 
2 a 
= > 
g : 
> or c 
< rm = 
c 
= ny 
O 6 o 
o o > 
o i 2 
2 o = 
ro’ ie) 
> = 
=| 
a. 
£& 
1 10 100 1k 10k 100k 1M 10M 100M 10 100 1k 10k 100k 
Frequency f(Hz) Frequency f(Hz) 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued 


Pulse Response Characteristics Pulse Response vs Measurement Circuit 


> 
© 
> 
® 
o 
AY 
= 
oO 
> 
~ 
J 
Q 
~ 
=] 
O 


Voc=-15V 
R=2kQ, 
C=100pF 


«ni 


FUJITSU 


nae MB47833 


PACKAGE DIMENSIONS 


+ .014 
035 + 005 


+ 0,35 
(0.89 * 0.30 ) 


+ .012 
.039° 0 


Dimensions in 
inches (millimeters) 


+ .016 + 0. 
:370 _ o12 (9-40 _ 9/39) 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 


.244 4.010 | 
(6.20 + 0.25) 


800 (7.62) TYP 


0.40 010 + .002 
(0.25 + 0.05) 


.100 (2.54) TYP 
.172 (4.36) MAX 
.020 (0.51) 

MIN 


.118 (3.0) MIN 


.018 + .003 
(0.46 + 0.08) 


oon Ol2atee tO) 
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PACKAGE DIMENSIONS (continued) 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-08P-M01) 


+ .010 
.250 * 008 
.002 (0.05) (MIN) 


0.25 
(6.35 + 8°52) 
e:e0 (STAND OFF) 


.307 + .016 
(7.80 + 0.40) 
+ .016 
-268 _ ‘008 


(5.30 + 0.25) 


+ .002 
.050 (1.27) TYP | | .018 + .004 .006 t 504 | R020 + .008 
(0.45 + 0.10) (0.50 + 0.20) 


+ 0.05 
(0.15 - 9'92) 


View “A” 
.008 (0.20) 


.020 (0.50) 


.0315 + .008 
(0.80 + 0.20) 


007 (0.18) MAX 
027 (0.68) MAX 


Dimensions in 
inches (millimeters) : FO8002S-2C 
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til MB47833 


PACKAGE DIMENSIONS (continued 


9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 


(CASE No.: 


+ 008 
876 | '018 


C.039(1.00) ee 
+ 
(22. 25* nae) 


.236 + .010 
(6.00 + 0.25) 


na 


1.00 * +.012 020+ .003 
( -047 _'9 (0.50 + 0.08) 
uizo lh) 


Dimensions in 
inches (millimeters) 


The information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi, 1-chome, Chiyoda-ku, Tokyo 100, Japan 


Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 


For further information please contact: 
FUJITSU LIMITED 
Semiconductor Marketing: 


Furukawa Sogo Bidg 


SIP-O9P-M01) 


.122(3.10)MAX 


.307 (7.80) MAX 


.010 + .002 
(0.25 + 0.05) 


.098 (2.50) MIN 


& .100(2.54) TYP 


$09002S-2C 


contained in this document has been carefully checked and is believed to 
be reliable. However, Fujitsu assumes no responsibility for inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 


Telex: J22833 Cable: “FUJITSULIMITED TOKYO” 


6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 


Phone: National (03) 216-3211 International (Int’ { Prefix) 81-3-216-3211 


Telex: 2224361 FTTOR J 
FUJITSU MICROELECTRONICS, INC.: 


3545 North First Street, San Jose, CA 95134-1804, U.S.A. 


Phone: 


FUJITSU MIKROELEKTRONIK GmbH: 
Arabella Center 9. OG./A 


(408) 922-9000 TELEX 6714915 


Lyoner Strasse 44-48 D-6000, Frankfurt-Niederrad 71, F.R. Germany 


Phone: 069/66 320 Telex: 0411 963 


FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Win 


, 66 Mody Road, Kowloon, Hong Kong 


Phone: 852-3-7320100 Telex: 31959 FUJIS HX 
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Printed in USA OV0046-885F 1 


Fujitsu 


Part No. 


MB4001 


MB4002 


MB4204 


MB4205 


Description 
Single 

Single 

Quad 


Single 


Section 2 


Comparators 


No. of 
Pins 


Equiv. Power 


Features Prod. Supply (V) 


Package 
High Speed 


(tPD = 50ns) A710 +12, -6 
VRO = 2mV 


High Speed 
(tPD = 25ns) +12, -6 
VRO = ImV 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Plastic Flatpak 


Low Power 


Plastic DIP 
(lec = 0.8ma), *MS89 42. - 486 BL tic Flatpak 


High Power 
lo. =0.5mA with — +6.5 ~ +18 
Over Current Limit 


SIP 
(Heatsink) 


‘cn MB4001 


FUJITSU 
CAAA HIGH SPEED COMPARATOR TS504-B8/X 
October 1987 


The Fujitsu MB4001 is a Monolithic High Speed Comparator. 
Its single-end output circuit is low impedance and 
input offset voltage is small, besides the device 


operation is stable against temperature variation. 


MB4001 3s compatible with pA710. LASTIC PACKAGE 
DIP-O8P-M01 


¢ High Speed --- 50 ns typ. 
e Small Input offset voltage 


e Low output impedance 


PLASTIC PACKAGE 
e Package FPT-08P-MO 


Plastic 8-pin Dual-In-Line (Suffix: -P) PIN ASSIGNMENT 
Plastic 8-pin FLAT Package (Suffix: —PF) 


(TOP VIEW) 
ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ty=25°C) 


V +7 
TA 


Storage Temperature TsTq -55 to +125 
Operating Temperature - --20 to +75 jcc | 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit, 
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Fig.1 — MB4001 EQUIVALENT CIRCUIT 


RECOMMENDED OPERATING CONDITIONS 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


Parameter Symbo] Condition U 
ee La cd 
iw se oie | vo [estan | [2 [wr 
foots irene [ho [wry | tt | [ok 
nae Goren 


[ape ce 
Voltage Gain f=1kHz, output pin 600 | 1500 
Propagation Delay Time ae 


is open 
sr cera [fe | 
ieee vrs | 
tate a mL 


urmiowieton [2 [32] |v 

pio ian | pea [om |v 
or Sip ren oa ce 
ovr Sip Coren eer ce 
TYPICAL CHARACTERISTICS CURVES 


Fig.2 - OUTPUT VOLTAGE vs. 
INPUT VOLTAGE 


2 Vecess. 4y 


OUTPUT VOLTAGE Vo (V) 


INPUT VOLTAGE Vy (mV) 


Fig.4 - INPUT OFFSET VOLTAGE 
Fig.3 - PULSE RESPONS ace 
g LSE R E TEMPERATURE 


OUTPUT VOLTAGE 


INPUT OFFSET VOLTAGE Vio (mV) 


INPUT VOLTAGE 


-3 
50. 100 150 200 = 250 -60 -40 -20 0 20 40 60 80 
TIME t (ns) TEMPERATURE Ta (°C) 


PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE . 
(CASE No.: DIP-O8P-M01) 


15° MAX 


.244+.010 
(6.2020.25) .300(7.62)TYP 


.010+.002 
(0.2520.05) 


.100(2.54) TYP 


| -172(4.36)MAX 


SEATING PLANE 


.020(0.51)| -178(3.0)MIN 
MIN 


.0182.003 
(0.46+0.08) 


+.012 +0.3 
.060 0 (1.52 -0 ) 


Dimensions in 
inches (millimeters) 


© 1987 FUJITSU LIMITED DO8006S-2C 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-O8P-M01) 


.002(0.05) 
MIN 
(STAND OFF) 


View “A” 
| “Ss .008(0.2) 
.307+.016 Meee = 
(7.8+0.4) 268" Dog 
209,012 ae AG 
ne, . = 20! sa 020(0.5) 
| 007(0.18) 
MAX 
=o 008 027(0.68) 
| ee 5+0.2) 


ogt .002 
Ps .001 


= 05) 


.018+.004 
.050(1.27) (0.45+0.10) 


TYP 


.085(2.15)MAX 


.0315+.008 
(0.80.2) 


Dimensions in 
©1987 FUJITSU LIMITED FO8002S-2C inches (millimeters) 


iM MB4002 


FUJITSU 
‘cc HIGH SPEED COMPARATOR 


The Fujitsu MB4002 is a Unsaturated High Speed 
Comparator. Its output level is stable against 


power supply voltage and temperature variation. 


e High Speed --- 25 ns typ. 
e Small Input Offset Voltage 
e Package 
Plastic 8-pin DIP Package (Suffix: -P) 


Plastic 8-pin FLAT Package (Suffix: —PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta=25°C) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational! sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


TS505-B87X 
October 1987 


PLASTIC PACKAGE 
DIP-O8P-MO01 


PLASTIC PACKAGE 
FPT-O8P-M0O1 


PIN ASSIGNMENT 
(Top View) 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 


that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high, impedance 
circuit. 


Fig.1 - MB4002 EQUIVALENT CIRCUIT 


RECOMMENDED OPERATING CONDITIONS 


ELECTRICAL CHARACTERISTICS (Vec=l2V, Veg=-6V, Ta=25+2°C) 


40 


Propagation Delay Time 


Circuit) Min | Typ | Max | 
oan |rie2 | 
io sy res | 

is open 

tpg | Vr=100mV, 

S5mV Over Drive 
Vo. |aV1210WV, Fo,=2..Om -0.2| 0 | 0.37 
TEST CIRCUIT 


On 
i 
> 


100kQ 
Lope 
3) ssa 
MB4002 


Vio=VoX ]0uA 


Fig.5 Ay 
Vec 
10kQ 


Pex out 
C3) ss VF=1.5V Dom, 
MB4002 50 

(2) (2) 


11=VoX100uA Av=Vo/Vi Vi=0.5mV 
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TEST CIRCUIT 


Fig.6 VouH> VoL S—1 Vo=VoL 
Vec S—~2 Vo=Von 


MB4002 


Vo 


V1 WAVEFORM 


trSl0ns trS10ns tw =200ns 


TYPICAL CHARACTERISTICS CURVES 


Fig.9 - VOLTAGE GAIN vs. 
Fig.8 - INPUT PROPAGATION CHARACTERISTICS TEMPERATURE 


OUTPUT VOLTAGE Vg (V) 
VOLTAGE GAIN Ay 


— 20 0 20 40 60 80 100 
INPUT VOLTAGE Vy (mV) TEMPERATURE Ta (°C) 


TYPICAL CHARACTERISTICS CURVES (Continued ) 


Fig.10 - INPUT BIAS CURRENT vs. Fig.11 - INPUT OFFSET CURRENT vs. 
TEMPERATURE TEMPERATURE 


Bese ei iii 
w Vec=12V 

bah pe fi STS Meee SY [ 
(ea Dis 
eA ee eae ee a 
cle th eee eee de 


12 


RREee 
fede suclrove Ibe ope 
eee eohise sis hatleeta hd 
a a a 


-20 OO 20 40 #60 #80 100 
TEMPERATURE Ta (°C) 


INPUT BIAS CURRENT I, (PA) 
INPUT OFFSET CURRENT Iy9 (HA) 


TEMPERATURE Ta (°C) 


Fig.12 - OUTPUT SINK CURRENT vs. Fig.13 - OUTPUT VOLTAGE vs. 
TEMPERATURE TEMPERATURE 


. OUTPUT VOLTAGE (V) 


OUTPUT SINK CURRENT Ig (mA) 


0 20 40 60 
TEMPERATURE Ta (°C) 


2 
iy a a rT rT, 
TEMPERATURE Ta (°C) 
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TYPICAL CHARACTERISTICS CURVES (Continued) 


Fig.14 - OUTPUT VOLTAGE vs. Fig.15 - SWITCHING RESPONSE (1) 


POWER SUPPLY VOLTAGE ar 
=2 
Ta=25°C Ato 8 


Gi 
RaRES Veg=-6V dl 
Se eES RS | 


INPUT VOLTAGE 
= 


Vy (mv) 
Ee 
ia 


LOW-LEVEL OUTPUT VOLTAGE Vo, (V) 


HIGH-LEVEL OUTPUT VOLTAGE Voy (V) 


ud 
So 
< 
~_ 
ond 
fo) 
> 
_- 
>> 
od 
od 
= © 
o> 
; 0.1 0 
8 9 10 11 12 13. «14 0 10 20 30 40 50 60 
POWER SUPPLY VOLTAGE Vcc (V) TIME (ns) 
Fig.16 - SWITCHING RESPONSE (2) 

Ta=25°C Fig.17 - COMMON MODE INPUT PULSE 
eS CHARACTERISTICS 
g Ls 
z 2 
= pew 
Sx =~ 100 

> Ss 
k~- & > 
oo KE 
Ses 5S — 
_— > S 
_— > 
Ww 
< es 
= S 
: = 
25 : 
= >> 
os ig oes aaa , 
0 5 10 15 20 25 os 0 20 40 60 80 100 120 140 
TIME (ns) TIME (ns) 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


.244+.010 
(6.20+0.25) .300(7.62)TYP 


.010+.002 


(0.25+0.05) / 


-100(2.54)TYP 


| .172(4.36)MAX 


SEATING PLANE 


020(0.51) | -118(3.0)MIN 
MIN 


.018+.003 
(0.46+0.08) 
ot one +0.3 


-060_ (1.52 ae) ) Dimensions in 
inches (millimeters) 


© 1987 FUJITSU LIMITED DO8006S-2C 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-08P-M01) 


.002(0.05) 
MIN 
(STAND OFF) 


View ‘A’ 
.008(0.2) 


.307+.016 
(7.8+0.4) 


.209+.012 
(5.30+0.25) "0. .020(0.5) 


.007(0.18) 
MAX 
.020+.008 .027(0.68) 


(0.5+0.2) 
.018+4.004 
.050(1.27) (0.45+0.10) 


TYP 


.085(2.15)MAX 


.0315+.008 
(0.80.2) 


Dimensions in 
©1987 FUJITSU LIMITED FO8002S-2C inches (millimeters) 
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QUAD COMPARATOR 


The Fujitsu MB4204 is a Quad Comparator which consists of four independent channels. 
The MB4204 Is designed to operate form either a single power or dual power supplies 
over a wide range of voltages. The input characteristics is equivalent of current industry 
standard comparator. Even though operated from a single power supply, the MB4204 is 
suitably designed to compare multiple signals in parallel and to be operated with battery 
because its Input common mode voltage range includes ground potential and it requires 
low power supply current. 


May 1988 
Edition 1.0 


The MB4204 can be high density mounted because It integrates 4 circuits on a chip in PLASTIC PACKAGE 
DIP/FPT-14-pin package. DIP-14P-M02 


The MB4204 Is pin compatible with National Semiconductor LM339. 
e Wide power supply voltage range: +2 to +36V 
e@ Wide input common mode range: 0 to (Vcc-1.5) V 
@ Low power supply current: 0.8 mA typ. 
e@ Low input offset voltage: 2mvV typ. 


e Low input bias current: 25nA typ. 
PLASTIC PACKAGE 


eo i 
pen Collectors Output allow to wired-OR Connection EPT-14P-M01 


e@ Package 
— 14-pin Plastic DIP Package (Suffix: -P) PIN ASSIGNMENT 
— 14-pin Plastic FPT Package (Suffix: —-PF) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


[ones vate dyes 
—rmeomin | 
[wr vote | wo 
. 
a 
a 


NOTE: Permanent device damage may occur if the above Absolute Maximum 
Ratings are exceeded. Functional operation shouid be restricted to the 
conditions as detailed In the operational sections of this data sheet. Exposure 
to absolute maximum rating conditions for extended periods may affect 
device reliability. 


(TOP VIEW) 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high impedance 
circuit. 


Copyright © 1988 FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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FUJITSU 
"inn! ~=«MB4204 


Mil 


FUJITSU 


MB4204 _ Iii iii 
ELECTRICAL CHARACTERISTICS vcc-tsv, ta=25°c) 


nelle | conan ae 
Input Offset Voltage Vo = VREF = 1.4V az 
Input Offset Current Sto ie 


aaa 
rea ouscoren [anf 
ros conn vee von | 
fone | 
a 
cm 
cm 


Eeaoes 

aoe 

Ce A 
Pasnew | 
} Output Saturation Voltage | Vou | VIN-=1V, VIN+= OV, ISINK=3 mA aa 250 400 mV 
romanccuren [mm [wv wos. vey | 
fonar ae Gren [wear [varvivecaivewy | 
names coven | nem ores we vosey | 
Power Supply Current pe 


Notes: 

*1 The direction of the input bias current flows from IC. 
*2 VIN = TTL Logic Swing, VREF = 1.4 V 

*3 VIN = 100 mV, Overdrive = 5 mV 


Mn 


FUJITSU 
neh ~=6-MB4204 


Fig. 3 — TEST CIRCUIT 


Vcc 
5 V 
Re RL = 5.1kQ 
VIN(+) - 
Vs PG Vo 
VIN(-) + 
VREF 


Fig. 4 - Power Supply Current vs. 
Power Supply Voltage 


Fig. 5 - Output Saturation Voltage vs. 
Output Sink Current 


POWER SUPPLY CURRENT Icc (mA) 


OUTPUT SATURATION VOLTAGE Vot (V) 


"0.01 0.03 0.1 0.3 1 10 30 100 
Power Supply Voltage Vcc (V) Output Sink Current ISINK (mA) 


Fig. 6 - Input/Output Voltage vs. Fig. 7 - Input/Output Voltage vs. 


Time e 


Tim 
‘ Input Over Drive 
a ne a eS 


OUTPUT VOLTAGE 


OUTPUT VOLTAGE 
Vo (V) 


INPUT VOLTAGE 
INPUT VOLTAGE 


Vi (mV) 


1.0 1.0 
Time (1s) Time (ps) 


2-15 


“ihn 


FUJITSU 


mB4204 iii 


PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


+ .004 + 0,10 
.004 _ 002 (0.10 _ 0.05 ) 


+ 0.25 (STAND OFF) 
(10.15 _ 959 ) 


.209 + .01 


+ .012 
(5.30 + 0.30) 


ae .272 + .012 
760% 0.40) (6.90 + 0,30) 


THHABABEE paadcsess 
jroo oda co ‘ +. 
(0.50 + 0.20) 
| | | .018 + .004 
TYP (0.45 + 0.10) .006 + .002 (9 45+ 0.05, 
- 001 *' '~- 0.02 
View “A” 


.008 (0.20) 


7 (020 (0.50) 


MAX 
1+ .00 


.03 .008 
(0.80 + 0.20) .007 (0.18) 


Dimensions in 
inches (millimeters) F14003S-2C 
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PACKAGE DIMENSIONS (Continued 


14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M0Q2) 


INDEX — 1 


.244 + .010 .300 + .010 
6 poa 25) (7.62 + 0.25) 


+ .CO8 
770 “G49 


eo 010 + .002 
(19.55 * 6°55 ) (0.25 + 0.05) 


.085 + .010 
(2.15 + 0.25) 


| .172(4.36)MAX 


.020(0.51) | .118(3.00)MIN 
MIN 
.100 (2.54 * o018: 2-088 
a (0.46 + 0.08) 


Dimensions in 
inches (millimeters) D14010S-3C 


The information contained In this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 
contained in this document has been carefully checked and is believed to be 
reliable. However, Fujitsu assumes no responsibility for inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. 
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HIGH POWER COMPARATOR 


The Fujitsu MB4205 is a comparator which is designed to operate 
from a single power supply voltage. It is capable of driving 

a load up to 0.5 A and have the current limiting circuitry, - 

ijt enables a direct drive warning lamps. 

As it is packaged in 8-pin plastic SIP package with heat sink, 
it enables easy mounting. 

It is equipped with the function which turns the output "ON" 

by force, when the surge is inflicted in the application of 
automobile, and so on. 


PNP transistor input enables input control voltage from 
0 V and a single power supply voltage operation 

High output drive capability > O.O A 

Resistance comparion is achieved due to on-chip switchable PLASTIC PACKAGE 
constant-current supply souce SIP-O8P-MO1 
(Several hundred 2 to several kilo 2) 

Hysteresis is set easily because Voy level and Vp level is 
almost same 

On-chip current limiting circuitry 

Common pin for input control voltage pin Vcs and reference PIN ASSIGNMENT 
voltage output pin Vp . 3 


° 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta=25°C) 


po Sy wie ee | 
Power Supply Current (Surge)] Iccs | t<50ns__ 
[ovine | 
pew viene [Yn 

> 
Power Dissipation 


Storage Temperature TsT¢ =59. to 41251 °C 


+INC 
OUTC 
VR/ Ves 
GND 
—INP 
Vcc 
OUTP 


3 


= 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig.1 - MB4205 EQUIVALENT CIRCUIT 


OUTC Vp/Vcs Vcc —- OUTP 


a 


INC +INC ~ INP a 
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ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vec=l3.2V, Rs=2202, Ry =542) 


: 
Por Spy rr tereestovags || a8 | 


Comparator section 


1S a) 


Input Offset Voltage 


* 


Input Bias Current 


.0 


Voy | Ip=0.5mA 5.0 


0 


Input Bias Current 


Output Voltage 


Output Current Toy = | Vz =0.8V, Tp yq=40V 


Note: Input bias current flows from the IC. 
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ELECTRICAL CHARACTERISTICS CURVES 


FIG.2 - POWER SUPPLY CURRENT VS. FIG.3 - INPUT BIAS CURRENT VS. 
POWER SUPPLY VOLTAGE POWER SUPPLY VOLTAGE 


POWER SUPPLY CURRENT Icc (mA) 
INPUT BIAS CURRENT Iyp (WA) 


0 10 20 
POWER SUP 
POWER SUPPLY VOLTAGE Vcc (V) pep MOGIASE MGM) 
FIG.4 - REFERENCE VLTAGE/OUTPUT VOLTAGE VS. FIG.5 - REFERENCE VOLTAGE VS. LOAD CURRENT 
TEMPERATURE INPUT CONTROL VOLTAGE VS. INPUT CONTROL CURRENT 


Vcoc=10V 
R_=100kQ 


—m 


REFERENCE VLTAGE Vp (V) 
OUTPUT VOLTAGE Voy (V) 


INPUT CONTROL VOLTAGE Ves (V) 
REFERENCE VOLTAGE Vp (V) 


0 0.5 1.0 1.5 
TEMPERATURE Ta (°C) LOAD CURRENT Ip (mA) 
INPUT CONTROL CURRENT Ics (mA) 
FIG.6 ~ OUTPUT VOLTAGE VS. 


FIG.7 - OUTPUT VOLTAGE Vv 
UT VOLTAGE S. 
as OUTPUT CURRENT 


S > 
ae of 
S = 
Ww o 
< = 
- — 
me =) 
<4 > 

_ 
= = 
> a. 
Cc. ke 
i = 
5 ro) 

INPUT VOLTAGE Vinp (V) OUTPUT CURRENT Igy (A) 


APPLICATION EXAMPLES 


F1IG.8 


VIN 


FIG. Rs 


FIG.10 Rs 


When 5 pin is connected to GND, constant current Iqp is . 


generated internally. 
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Vo: 


VITH 


VITL 


VITH 


VITL 


Viti VITH VIN 
~ ~ R2(Rq+R3) 
* Ro(R1+R3)+R4R3 
. R2R3 
=F — es | 


" Ro(Ry+R3)+R4R3 


Ry Ry 
=(1t—) ( 
Ro R3+Ry) 
Ry 


= VITH ~- ——~ Vp 
R 


2 


Rr 
Rr 
To meee 
Ry 
RR 
Se 
Rr VR 
: 
Ry sd TypRy 


PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-O8P-M01) 


.798(20.28)MAX 
.748(19.0)MAX 


2-C .039(1.0) ; 039 .236 
MAX : (1.0) (6.0) 


.063 (1.6) 


INDEX _ 
.063(1.6) DIA . 
.138(3.5) DIA R .031(0.8) 


.630(16.0)MAX 


.472(12) 

.236(6.0) 
0.3 

(1.08) 

.020+.004 

(0.5+0, 1) any 5)MIN 


7+ ee 
© 1987 FUJITSU LIMITED S08004S- ee 
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een .9) 


n 


.346(8.8) 


.315(8) 


.146(3.7)MAX 


.017+,002 
(0.43+0.04) 


Dimensions in 
inches (millimeters) 


FUJITSU 
Linear Products Data Book 


This Page Intentionally Left Blank 
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Fujitsu 
Part No. 


MB3106 


MB3110A 


M3714A 


M3715A 


MB3722 


MB3730A 


MB3731 


MB3732 


MB3733 


MB3734 


MB3735 


MB3736 


MB3737 


MB4104 


MB4105 


Description 


Dual Pre Amp 


Dual Control Amp 


6W Power Amp 


6W Power Amp 


Dual Power Amp 


Balanced 
Transformerless 
(BTL) AMP 


Balanced 
Transformerless 
(BTL) AMP 


Balanced 
Transformerless 
(BTL) AMP 


Balanced 
Transformeriess 
(BTL) AMP 


Balanced 
Transformerless 
(BTL) AMP 


Balanced 
Transformerless 
(BTL) AMP 


Balanced 
Transformerless 
(BTL)AMP w/ 
Vcc Standby 
Balanced 
Transformerless 
(BTL) AMP w/ 
Vcc Standby 
FM Stereo 
Multiplex 

FM Stereo 
Multiplex 


Features 


Low Distortion 


(0.05%), VND = 


120NV 
Volume and 


Balance Control, 
20dB Voltage Gain 


PO = 6W/40Q), 
10W/20,, 
Audio Mute, 


PO = 6W/4Q), 


10W/20), 
Audio Mute, 


Full Protection Circuits 


PO = 5.8W/4Q,, 
Audio Mute, 
Full Protection 


PO = 14W/4Q, 
Full Protection 


PO = 18W/40, 
Audio Mute, 
Full Protection 


PO = 14W/4Q0, 
Audio Mute, 
Full Protection 


PO = 20W/40, 
Audio Mute, 
Full Protection 


PO = 14W/40, 
Audio Mute, 
Full Protection 


PO = 20W/40, 
DC Mute, 
Full Protection 


PO = 15W/4Q, 
Low THD, 
Full Protection 


PO = 25W/4Q, 
Low THD, 
Full Protection 


Low Distortion 
.06% @ 300 mil 


Low Distortion 
.06% @ 300 mil 


Section 3 


Full Protection Circuits 


Power 
Supply (V) 


+6 ~ +16 


+6 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +16 


+8 ~ +14 


+8 ~ +14 


Package 


SIP 


SIP 


SIP 
(Heatsink) 


SIP 
(Heatsink) 


SIP 
(Heatsink) 


SIP 
(Heatsink) 


SIP 
(Heatsink) 


SIP 


SIP 


SIP 
(Heatsink) 


SIP 
(Heatsink) 


SIP 
ZIP 
(Heatsink) 


SIP 
ZIP 
(Heatsink) 


Plastic DIP 


Plastic DIP 


Automotive 
Audio 


No. of 
Pins 


12 


12 


“niin 
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DUAL LOW NOISE PRE-AMPLIFIER 


The Fujitsu MB3106 is a dual low noise pre-amplifier housed In a single in-line 


package for high density mounting on printed circuit boards for automotive 
audio stereo systems. 


October 1987 
Edition 1.0 


The MB3106 has a power supply stabilization circuit for low power supply 
voltage, and is designed to improve power efficiency at the output stage. 
Therefore, the MB3106 provides a wide output range, and can stably operate 
in a wide power supply voltage range and in a wide temperature range. 


The MB3106 provides high gain in a low frequency range, because the 
feedback resistor operates in a wide tolerance condition. 


e High open loop gain : 90 dB typical 


e Input noise voltage : 1 pV typical 

e Protection circuit against over voltage at input stage 

@ On-chip power supply stabilizer 

e Wide power supply range and high ripple rejection PLASTIC PACKAGE 

e Package : 8-pin plastic SIP package SIP-08P-M03 

@ Minimized number of external parts, due to on-chip bias circuit. 

PIN ASSIGNMENT 
Front VI 

ABSOLUTE MAXIMUM RATINGS (see NOTE enor 


Power Dissipation 


Vec 
Operating Temperature 
Storage Temperature 


NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 


3-1 


| ill 


FUJITSU 


“tl ~6MB3106 


Fig. 1 — EQUIVALENT CIRCUIT (ONE CHANNEL) 
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Fig. 2 — MEASUREMENT CIRCUITS 
(Only one channel is illustrated) 


2. Av , Vom, THD, Vno. Rin 


: NGG 
77z. 100 pF 


10 pF 


Note: Vyno is measured with the Bandpass 
filter of 30Hz to 30KHz. 


TYPICAL PERFORMANCE CHARACTERISTICS 


TOTAL HARMONIC DISTORTION vs 
OUTPUT VOLTAGE 


VOLTAGE GAIN vs FREQUENCY 


rae ere TTT 
muy: NE 
At. 


Voltage Gain (dB) 


3 
Q 
cL 
oad 
c 
2 
host 
hw 
° 
~ 
2 
a 
2 
c 
fe) 
£ 
i. 
© 
a i 
© 
nt 
(eo) 
- 


0.2 0.3 0.5 0.7 1 10 20 50 100200 500 1k 2k 5k 10k 20k 50k 100k 
Output Voltage V, (V) Frequency f (Hz) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


POWER SUPPLY CURRENT, MAXIMUM OUTPUT VOLTAGE, 
VOLTAGE GAIN vs POWER SUPPLY VOLTAGE 


— > 
<x ere 
= 
E a | _ 
O ra) 
_o 10 ® 2 iJ 
~ 
o 5 < 
t > c 
3S By = 
O S © 
a 
> = © 
” E 3 
© S > 
> X 
{o} 
Oo. © 
0 = 0 


0 2 4 6 8 10 12 14 #416 
Power Supply Voltage Vo,(V) 


POWER SUPPLY CURRENT, MAXIMUM OUTPUT VOLTAGE, 
VOLTAGE GAIN vs TEMPERATURE 


= > 
E 3 
> ie 
Oo 
8 10 @ 2 g 
ra = 
: 2 < 
5 Z, £ 
O 3 wo 
> g o 
a ST 6 1 D 
a ¢ 2 
5 = > 
= s~ 
. me : 
| ol = o 
Temperature T , (°C) 
MAXIMUM OUTPUT VOLTAGE vs RIPPLE REJECTION RATIO vs FREQUENCY 


LOAD RESISTANCE 


9 = 8V = 
ie rT 


THD = 1% 


Ripple Rejection Ratio (dB) 


Maximum Output Voltage Voy, (V) 
on 


100 200 500 1K 2K 5K 10K 20K 50K 100K 10 20 50 100 200 500 1k 2k 5k 10k 20k 50k 100k 
Load Resistance (0) Frequency f (Hz) 
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Fig. 3 — TYPICAL APPLICATION CIRCUIT 
(Only one channel is illustrated) 


TKO 


a ° Voc 
100 pF YS, (10V~18V) 


S Tan 
10K 


47 0, 
39 KO. 0.033 pF 


+ 
47 p F ZZ 


Note: 
*1. S, Is a mute switch for the output. 


Fig. 4 — HIGH GAIN CIRCUIT 
(Only one channel is illustrated) 


° Voc 
(8V~-16V) 


470 0 
—----W\----° Vcc 


+ 
100 pF Zz (10V-17V) 


82KQ 0.01 pF 


Notes: 
*1. Ay = 42 dB (f = 1 KHz) 
Higher gain in low band is obtained 
by larger NFB constant. 


. To improve ripple rejection ratio. 
(Improved as much as 20 dB at 100 Hz. 
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Fig. 5 — FOR LOW VOLTAGE POWER SUPPLY 
(Only one channel is illustrated) 


° Voc 
100 pF] + (3.5-16V) 


10 WF 
(Vom 2 0.3V) 


Fig. 6 — FLAT AMPLIFIER CIRCUIT 
(Only one channel is illustrated) 


° Voc 


+ ~ 
100 pp F ZZ (6V-16V) 


The DC Output Voitage Voo is 
obtained roughly from the following 
equation. 


Re 
Voo = 0.75 (1+— ) 
Re 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 


.128 + .010 
(3.25 + 0.25) 


+ .006 + 0.15 
1774 7 O44 es 


| we 


.244 + .010 
(6.20 + 0.25) 


.323 + .012 
(8.20 + 0.30) 


.157 + .012 
(4.00 + 0.30) .010 + .002 


(0.25 + 0.05) 


100 (2.54) TYP 


.020 + .003 
(0.50 + 0,08) 


Dimensions in 
inches (millimeters) $08010S-2C 


The Information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu) products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily given. 
The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu assumes no responsibility 
for inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. This document published by FUJITSU 
LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Bivd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt~Niederrad 71, F.R. Germany. 
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DUAL CONTROL AMPLIFIER 


The Fujitsu MB3110A is a dual-channel amplifier with separate volume-and- 
balance controls for both A-and-B channels. Each channel consists of a 20 
dB amplifier with symmetrical balance attenuation over a wide range and low 
distortion of audio frequencies. Thus, the MB3110A is an excellent choice for 
general-purpose audio work and media reproduction that requires high-fidelity 
| processing. The amplifier circuits are designed to provide optimum 
performance with a bare minimum of external parts. 


DUAL CONTROL 


AMPLIFIER on 


October 1987 
Edition 1.0 


The MB3110A is housed in an 8-pin Single In-Line Package (SIP) that is 
especially useful where mounting space is limited or in applications where 
high-density populations are required. 


@ Voltage gain: 20 dB (typical) 

@ Input controj voltage: OV to Vog 

@ Maximum volume attenuation: 80 dB (typical) 
@ Maximum balance attenuation: 80 dB (typical) PLASTIC PACKAGE 
@ Low noise: 80 LV rms (typical) SIP-08P-M03 

@ Maximum output voltage: 1.7V rms (typical) 


e SIP package 
PIN ASSIGNMENT 


ABSOLUTE MAXIMUM RATINGS — T a= 25 °C (see NOTE 


C Vv 


Kil 
Pee [merase [ow 


IN-B 
VOLUME 
OUT-B 


(Front View) 


Operating Temperature Ta | -20 to +75 
Storage Temperature ~55 to +125 


NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 


OUT-A 


BALANCE 
IN-A 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


Copyright® 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Fig. 1 — MB3110A BLOCK DIAGRAM 


Chan-A 
Output 


Volume 


Balance 
Control Balance 


Chan-B 
Output 


ELECTRICAL CHARACTERISTICS 


RECOMMENDED OPERATING CONDITIONS 


Power Supply Voltage 


Load Resistance 
Operating Temperature 


anni 
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ELECTRICAL CHARACTERISTICS 


AC CHARACTERISTICS (Voo= 9V, R, = 1000, f = 1kHz, Vin = 50 mV rms, and T, = 25°C unless otherwise specified) 


ee 
ke Eo = 
[veins avenaen [ame | — ve fos = 
ee od ee ce 
emems fe [ee [Te Po 
Center Position 
Lats oe 
ea z= 


Maximum Balance VeBaL= OV/9V 
Attenuation 
Channel Balance 


Channel Separation 


Total Harmonic Distortion 


Maximum Output Voltage 


Output Noise Voltage 


Input Resistance 


| High-level Balance Control === 


V Bat = 9.0V | 
Current 
Low-level Balance Control Vea = OV -100 HA - 
Current | 


NOTE: Balance control pin is open unless otherwise specified. 


Volume Control Input Current 
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Fig. 2 — TEST CIRCUIT 


"4b -- 


ilk -- AM 
5 

ult == Wy 

\|-——-Wv 


Notes: 


1. When measuring THD and Vo, a bandpass filter with a bandwidth of 20Hz-to-20kHz is required; when 
measuring CS, a bandpass filter with a center frequency (fc) of 1 kHz is required. 


Dotted-line components are used to inhibit parasitic oscillations. 


TYPICAL PERFORMANCE CHARACTERISTICS 


VOLUME RESPONSE BALANCE RESPONSE 


Vin - 50mVrms 


Volume Attenuation Ayr, (dB) 
Balance Attenuation A,, (dB) 


Volume Control Voltage Vyo, (V) 


Balance Control Voltage Vey, (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


OUTPUT VOLTAGE vs INPUT VOLTAGE 


TOTAL HARMONIC DISTORTION vs FREQUENCY 


Output Voltage Vo (mV) 
Total Harmonic Distortion THD (%) 


10 100 
Input Voltage V;,, (mV) Frequency f (Hz) 


TOTAL HARMONIC DISTORTION vs INPUT VOLTAGE 
10.0 


Total Harmonic Distortion THD (%) 


Input Voltage Vj, (mV) 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 


.128 + .010 
(3.25 + 0.25) 


+ .006 + 0,15 


| a 


.244 + .010 
(6.20 + 0.25) 


,323 + .012 
(8.20 + 0.30) 


.157 + .012 .010 + .002 
(4.00 + 0.30) (0.25 + 0.05) 


.020 + .003 
(0.50 + 0.08) 


Dimensions in 
inches (millimeters) $08010S-2C 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu) products are 
included as a means of Illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily given. 
The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu assumes no responsibility 
for inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. This document published by FUJITSU 
LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F.R. Germany, 
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June 1986 
Edition 1.0 


MB 3714A/MB 3715A 
6 Watt Audio Amplifier 


The Fujitsu MB 3714A and MB 3715A are monolithic integrated circuits of 
6 Watt audio power amplifiers packaged in plastic single in-line package (SIP) 
with heat radiation fin. 

The MB 3714A/MB 3715A are designed to reduce output distortion and 
power-on pop noise, working at high gain and high output power. 

The MB 3714A and MB 3715A can drive even 2 ohm load and are designed 


against breakdown by load short and supply voltage surge. The packages are 
protected to mis-mounting with biased hole on the fin. 


MB 3714A 
PLASTIC PACKAGE 
SiIP-O8P-M01 
@ High Power: 6.0 W typ/4Q, 10.0 W typ/22 
@ High Gain: 52.5 dB typ. 
@ Low Distortion 
@ Small Plastic 8-pin Single In-Line Package with Easily Heat Radiation and 
Mis-Mounting-Proof Form 
@ Minimum External Components MB 3715A 
@ Low Power-on Pop Noise PLASTIC PACKAGE 
aed ‘ S1P-O8P-MO04 
® Low Impedance Load: 22 Load 
@® Audio Mute Circuit 
® Various Protection Circuits PIN ASSIGNMENT 
MB 3714A 
@ Power Supply Surge Protection 
@® Thermal Protection 
@ Load Short Protection 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage (Surge) 40 
(ts $0.2 ms, t, 2 1 ms) 


Output Current (Peak) A 


V 
V 
Storage Temperature -55 to +150 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 


BLOCK DIAGRAM 


Vec 


PROTECTION 
CIRCUIT 


MUTE 
CIRCUIT 


O 
AUDIO MUTE 
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ELECTRICAL CHARACTERISTICS 
(Tc = 25°C, Vec = 13.2 V, Ry = 4.2 and f = 1kHz, Rg = 600 {2 unless otherwise noted.) 


| Quiescent Power Supply Current 


| . THD = 10% 
Output Power | THD = 10% 
R, =22 


Rg = 10kQ 
BW = 20 to 20 kHz 


sia 
ia 
xe) 


oi 
oO 
ol 
NO 
ol 


or 
on 


< 
Zz 
O 


Output Noise Voltage 


Total Harmonic Distortion 


oO 
1e%) 


. ss 7” 
NO : 


ag 

2 
NO 
ss) 
ww 
os) 


Input Resistance 


Attenuation Ratio at Audio Mute 
Mode 


a 
Oo 


on) 
ron) 


TYPICAL APPLICATION CIRCUIT 


oVcc 


+ 
777. 1 OOO uF 


2200uF 
+h.- 
N 


Audio Mute Switch 


Vec 


NOTE: *1: For improved ripple reduction, *2: Polyethlen Terephthalate Film Capacitor 
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FUJITSU 3714A 
HAA MB 37154 
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION 
tae vs. OUTPUT POWER vs. OUTPUT POWER 
50 
a ieee 
se 1.0 +} s 
a eh ae Db 
Be : us I 
- = a 
aS 
0.1 
0.05 a 
0.1 0.2 0.5 1.0 2.0 5.0 10.0 
P, (W) 
POWER DISSIPATION/SUPPLY 
CURRENT vs. OUTPUT POWER 
POWER DISSIPATION/SUPPLY 
CURRENT vs. OUTPUT POWER 1.4 
1.0 
1.2 
0.8 
ee 1.0 
< 06 Z = a 
Soa sia i 
0.6 
0.2 z 
0 0.4 E 
0.2 
a ale | 
0.1 0.2 0.5 1.0 2.0 5.0 10.0 
P, (W) 
VOLTAGE GAIN/TOTAL HARMONIC POWER DISSIPATION/THD/ 
DISTORTION vs. FREQUENCY SUPPLY CURRENT vs. Vcc 
a 70 
c § 
60+ 1.2 
50+ _ 1.0 
= <x 3s 
x E 40-0 08 
fa fo. J | 
zx = 30+ 0.6 
20+ 0.4 ! 
10 0.2 | 
0 0 
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PACKAGE DIMENSIONS OF MB 3714A 


2-C.039(1.0) 


¢ .063(1.6) / 


eee eae 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 


(CASE No.: 


.798(20.28)MAX 
.748(19.0)MAX 


P 
Ts 


059(1, 5) 


© 1986 FUJITSU LIMITED S08004S-5C 


SIP-O8P-M01) 


.063 (1.6) 


.630(16.0)MAX 


| .472(12.0) 


.177(4.5)MIN 
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T 


‘MIN 
FUJITSU 


MB 371 : 
MB 3715A. _ iil 


ea .9) 


SEATING 
PLANE 


.146(3.7)MAX 


.015(0.39) 
.019(0.47) 


Dimensions in 
inches (millimeters) 


IL 
FUJITSU MB 3714A 


IMM AB 37S 


PACKAGE DIMENSIONS OF MB 3715A 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-08P-M04) 


.798(20.28)MAX 


.748(19.0)MAX 


.039 2-C(1)MAX 


.063(1.6) a 075(1.9) 


: 
aul 
a 


039(1.0) .1389(3.5)| 
INDEX (1.6) 
0.063 


.039(1.0) 
.051(1.3) 


.016(0.40) 
.024(0.60) 
.047(1.2) 
.100(2.45) TYP .059(1.5) 


© 1985 FUJITSU LIMITED SO8005S-5C 


283(7.2) 2391-9) 93616.0) 
oe 
ee 
ey \ 7 [| 


.236(6.0) .315(8) 


.177(4.5)MIN 


346 (8.8) 


SEATING 
PLANE 


.146(3.7)MAX 


.015(0.39) 
.019(0.47) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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i | MB3722 


FUJITSU TS569-B884 
CT TT 5.8 W DUAL AUDIO POWER AMPLIFIER April 1988 


The Fujitsu MB3722 is designed for a dual low-frequency 
high-power amplifier which is packed in 12 pin single in line 
plastic package. The MB3722 requires a few external 
components, this enables high density mounting. Design for 
heat radiation is easy because thermal resistance is low. 

The MB3722 is internal power-on pop noise protection circuitry 
and various protection circuitry. The device is suitable 

best for car-stereo. 


High power output > 5.8 W typ. 
Low Noise Output Voltage : 0.8 mV typ. PLASTIC PACKAGE 
Low Total Harmonic Distortion : 0.2 % typ. SIP-12P-M01 


Minimum external components 
On chip power on pop noise protection circuit 
Audio mute function is provided 
Separated GND pins for Input/Output circuit PIN ASSIGNMENT 
Various protection circuits 

Over voltage protection 

Thermal protection 

Load short protection 

Output pin-to-DC short protection 


oo 6 ¢@¢ @ © 8@ 6 O@ 68 


-ABSOLUTE MAXIMUM RATINGS (See NOTE) 
(Te = 25°C) 


Rating 


Storage Temperature | TsTg -55 to +150 


NOTE: * t,<0.2 sec, ty21 msec 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig.1 — MB3722 BLOCK DIAGRAM 


BYPASS (3) | Vec 


GND-IN (6) GND-OUT 
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RECOMMENDED OPERATING CONDITIONS 


Note : * Dual operation. 


ELECTRICAL CHARACTERISTICS (Vec=13.2V, f=1kHz, Ry=42, Tce=25°C, One channel operation) 


Quiescent Power Supply Current VIn=OV, R= co | 
Difference Voltage Gain 


a 
: 
uit Power dP 
op fesistnce | Rn 
Ea 

me 


Audio Mute Attenuation 


OUTPUT 


*1 Please use Mylar condeser. 
*2 When Vcc is apply to the pin 3, Audio mute (40dB) is available. 


*3 The TAB should be connected with the GND. 
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Fig.3 — TYPICAL APPLICATION CIRCUIT PATTERN (BOTTOM VIEW) 


GND Voc 
OUT-Bi -|OUT-A 
k 10004 F {10001 F 


ink 
uF. 3 F 
WZ 


TYPICAL CHARACTERISTICS CURVES 


Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 


20 

ae " Vog=13.2V 

a 5 R,=42 | 32 Fig.5 - TOTAL HARMONIC DISTORTION vs. 

= ae 1 channel operation | 2 FREQUENCY 

SB plot ssid. tle eden . Voc=13.2V 

| ee: 

ec 1 e | 

= PLT tL ASL - 1 channel operation 

ro) 0.5 o ’ 

2. . 

ee ee ee 2 

& 0.2 2 

=x iz = 

2 0.1 = 

and ) : 

© < 

aa a a (ae 
0.02 0.05 0.1 0.2 0.5 ] 2 5 10 - 20 50 ©6100 200 500 Ik 2k 5k 10k 20k 

OUTPUT POWER Pp (W) FREQUENCY f (Hz) 


Fig.6 - OUTPUT POWER/TOTAL HARMONIC DISTORTION/ 
QUIESCENT POWER SUPPLY CURRENT vs. 


< 
= 
ae a % POWER SUPPLY VOLTAGE 
= 12 
= & 
S ce = 10| THD=10% 
=z > = 
S 3 = 
fe z a g{1 channel operation 
Oo a. 
- a a 
2 > wd 
Q 0.6 ” 150 5 6 
fed a. 
Oo us 
> = 5 4 
Z0.4- 5 100 > 
ra iz 5 
So2k = 50 die’ 
= 0 z 0 0 
° > 6 10.12. 14 16 #218 20 
S o ? 13.2 


POWER SUPPLY VOLTAGE Vcc (V) 


3-23 


PACKAGE DIMENSIONS 


12-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P-M01) 


1.240(31.5)MAX 


.945(24.0) -165(4.2)MAX 


-551(14.0)MAX 472(12. 0) 


-256(6.5) 


.323(8.2) 


Peer rcee -_ i 047(1.2)]1.094(2.4) 
-020(0.5) 


-100(2.54) TYP .012(0.31) 


Dimensions in 
© FUJITSU LIMITED 1986 $12001S-3C inches (millimeters) 
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“i 
FUJITSU 


-A87 
ccc 14 W BTL AUDIO POWER AMPLIFIER Mee ae) 


MB3730A 


The Fujitsu MB3730A is designed for a low-frequency high-power 
amplifier with internal BIL(Balanced Transformer Less) circuitry. 
The MB3730A is packed in 7 pin single in line plastic package 
and requires a few external components, this enables high 
density mounting. Design for heat radiation is easy because 
thermal resistance is low 3°C/W. 

The MB3730A is internal power-on pop noise protection circuit 

and various protection circuits. The device is suitable best 

for car-stereo. 


e High power output : 1l4W typ. 
e 7-pin Single In Line package 
e Minimum external components 
e Various protection circuits 
Over voltage protection PLASTIC PACKAGE 
Load short protection SIP-7P-MO1 
Thermal protection 
Output pin-to-DC short protection 
e No break-down: between pins is shorted or 
inverted insertion 
e Low thermal resistance : 3°C/W PIN ASSIGNMENT 
e On-chip power-on pop noise protection circuit 


(Front View) | 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 


(Tc = 25°C) Vcc 


OUT-M 
OUT-I 
GND 
BYPASS 
FB 

IN 


18 
Pm | ef 
Tstg | -55 to +150 


* t,s0.2 sec, ty21 msec 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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Fig.1 - MB3730A BLOCK DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 


Operating Temperature -20 to +75 


= 
ee 


4.74 F/10V 


*1 Effective to prevent from oscillation depending on printing pattern. 

*2 When power supply line is stable, please connect with Vcc side, it 
restrains the oscillation. 

*3 Use Mylar Capacitor. 

*4 The TAB should be connected with GND. 


Fig.3 — RECOMMENDED CONNECTION PATTERN (BOTTOM VIEW) 


m2 
eae 


TYPICAL CHARACTERISTICS CURVES 


Fig.4 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER Fig.5 - OUTPUT POWER/TOTAL HARMONIC DISTORTION/ 
QUIESCENT POWER SUPPLY CURRENT vs. 
POWER SUPPLY VOLTAGE 


oon, 
ae 
wee 
< 

= E 
— ~~ om 
o ae = 
gun — oO 
= - a. 
pa f=) z 
=) = uu fora 
= - c lJ 
w > ce = 
beet = © 
oO © © a. 

~— 
pent 4 —_ pow] 
z <4 a. a. 
ro) ee 0.6 a. a 
= w” = > 
[aa oot (7p) oO 
< —) , 100 
=z fag 
J SS = 
< = © 
be 2 a. 
rad rod ~ 20 

z 0.25 

x re) 

2 18 

= o-# 0 

= r= 


0 
) 8 10 12 13.214 16 18 


OUTPUT POWER Po (W) POWER SUPPLY VOLTAGE Vcc (V) 
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VOLTAGE GAIN Ay (dB) 


TYPICAL CHARACTERISTICS CURVES (Continued) 


Fig.6 - VOLTAGE GAIN vs. FREQUENCY 


TOTAL HARMONIC DISTORTION THD (%) 


50 100 200 500 1k 2k 5k 10k 20k 50k 100k 
FREQUENCY f (Hz) 


0 
10 20 


Fig.8 - POWER DISSIPATION vs. 
TEMPERATURE 


(1) Infinjte heat radiation boar 
d 
a 80cm, x 2mm Al board 
oe Beacee x 2mm Al board 
is a cm, x 2mm Al board 
Ocm™ x 2mm Al board 


POWER DISSIPATION Pp (W) 


TEMPERATURE Ta (°C) 
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Fig.7 - TOTAL HARMONIC DISTORTION vs. 
FREQUENCY 


10k 


50 100 200 500 Ik 2k ok 20k 50k 


FREQUENCY f (Hz) 


PACKAGE DIMENSIONS 


“7-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-07P-M01) 


.807(20.5)MAX 
.591(15.0) .157(4.0)MAX 


472(12.0) 


.256(6.5) 


.079(2.0) 
.063(1.6)MAX 
.020(0.5) 


ae 


-100(2.54) TYP 


© FUJITSU LIMITED 1986 $07002S-1C Dimensions in 
inches (millimeters) 
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August 1983 


DSTV83-059 


FUJITSU eee 


oT 


18W BTL POWER AMPLIFIER 
The Fujitsu MB3731 is designed for a low-frequency high-power 
amplifier with internal BTL(Balanced Transformerless) 
circuitry. The MB3731 is packaged in a small plastic, 12-pin 
Single-In-Line Package (SIP) which has low thermal 


resistance, that a design for heat radiation can be performed 
with low cost. 


Also, the MB3731 requres such a few external components can 
be performed with high density. 


The MB3731 contains a filtering circuitry for power-on pop 
noise and various protection circuits. 3 


e High Power Output : 18W with R; = 4a 
o Minimum External Components 
o Small Plastic 12-pin Single-In-Line Package 
© Low Thermal Resistance 
e Various Protection Curcuitries : 
Power Supply Serge Protection 
Excess Voltage Protection 
Thermal Protection 
Load Short Protection 
DC Short Protection for Output Terminal 
Load-Power Supply Short Protection 
o Low Power Pop-noise 
o Separated Gound pins for Input and Output 


o Audio-mute function 


Pin Assignment (FRONT VIEW) Block Diagram 


-GNDTOLT 


FUJITSU MB3731 
ABSOLUTE MAXIMUN RATINGS , 


(Tc=25°C) 


Parameter Symbol Value Unit 
Power Supply Voltage pee 


Vcc 18 
Power Supply Voltage Vecs 40 
Surge Voltage | 
Operating Temperature -20 to +/5 
torage lemperatuer TsTg -55 to +150 7G 
Note : * 


ts<0.2 sec., tpl msec. 


> 


RECOMMENDED OPERATING CONDITIONS 


Symbol] Unit 
plone 
Operating Temperature -20 to +/5 


ELECTRICAL CHARACTERISTICS (Vcc=13.2V, f=1kHz, RU=42, Tc=25°C) 


Parameter 


Conditions 
Supply Current | 
Output Power THD=10% Po 15 ae ae oe 
otal Harmonic Po=1W THD a a ae 
Distortion 
utput Noise Rg=10ko, VNO ae eee mV 
Voltage BW=20HZ to 20kHz 
Input Resistance RIN 40 70 KQ 
Voltage 
Audio Mute Po=IW 43 | - ee 
Attenuation __ 
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FUJITSU MB3731 


TYPICAL APPLICATION EXAMPLE 


Note: 

*] Recommended capacitor : Effective capaci- 
tance ; 0.15yF+100%/-20% 1 through 10 MHz 
ESR=0.52 to 2n. If polyethlen Terephthalate 
Film Capacitor is used, it is recommended 
to connect lg resistor in series. 

*2 This capacitor's effect depends on the cir- 
cuit pattern. 

*3 The output can be cut off by grounding the 
pin 6. 

*4 The tab should be connected with the ground. 


TYPICAL APPLICATION CIRCUIT PATTERN 


lea i) . aT. i 
: eae sr 
(e 1002 F ot a \ i 2200 uF 
ATT SAR 
eee = : Uf 12 


TYPICAL ELECTRICAL CURVES 


TOTAL HARMONIC DISTORTION VS. OUTPUT POWER 


THD (%) 


Total Harmonic Distortion (THD) (%) 


Qutput Power 
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FUJITSU MB3731 
TYPICAL ELECTRICAL CURVES (Cont'd) 
TOTAL HARMONIC DISTORTION VS. FREQUENCY 


THD (%) 


Total Harmonic Distortion (THD) (%) 


[as Se a Re Di 
ee ee 


20 50 100 200 500 Ik .2k Sk 10k 20k 50k 
f(Hz) 


Frequency f (Hz) 


TOTAL HARMONIC DISTORTION, QUIESCENT POWER SUPPLY CURRENT, OUTPUT POWER 
VS, SUPPLY VOLTAGE 


Po(W) 


Total Harmonic Distortion (THD) (4%) 
Quiescent Power Supply Current Ig (mA) 
Qutput Power Py (W) 


: O- O30 12 ~«14~C16~S*18 20 
13.2 


“Vec(V) 


Supply Voltage Vcc (V) 
VOLTAGE GAIN VS. FREQUENCY 


Voltage Gain Av (dB) 


Av (dB) 


0 
10 20 30 100200500 1k 2k 5k 10k 20k 50k100k 
°(Hz) 


Frequency f (Hz) 
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FUJITSU MB3731 


TYPICAL ELECTRICAL CURVES (Cont'd) 
AUDIO MUTE ATTENATION VS. FREQUENCY 


(dB) 


Audio Mute Attenation (dB) 


0 
20 50 100 200 500 Ik 2k 5k 10k 20k 50k 
f(Hz) 


Frequecny f (Hz) 


Package Dimensions 


12-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-12P-M01) 


ee 20)MAX 


142(3.60) 
.472(12. 00) 


287 (7.30) ,047(1.20) |} .084(2.40) 


.100(2.54) TYP 
.012(0.31) 


$12001S-3C 


Yimensions in 
inches (millimeters) 


DSTV83-059 
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-44W BTL AUDIO 


FUJITSU 


"ii 


14W BTL AUDIO POWER AMPLIFIER 


The Fujitsu MB3732 and MB3734 are low-frequency high-power amplifiers 
with internal BTL (Bridged Output Trans Former-less) circuitry. Suitable for 
car stereos, the MB3732 and the MB3734 are packed in small plastic packages 
which have low thermal resistance. Designing for heat radiation can be ex- 
ecuted at a low cost. The devices require few external components, so high 
density mounting is optimized. - 


The MB3732 and MB3734 comprise various protection functions, including an 
internal power-on pop noise reduction circuit. 


® High power output 14W typical 


@ Small plastic package : 7-pin SIP for the MB3732 


9-pin SIP for the MB3734 
@ Minimum external components 


3°CW in the MB3732 
4°CNW in the MB3734 


@ Low thermal resistance 


@ On-chip power-on pop noise reduction circuit 
@ No breakdown between pins is shorted or insertion is inverted 
@ Low distortion THD,= 0.07% typical 


@ Various protection circuits : 
Power supply surge protection, Thermal protection - 
Load short protection, Over voltage protection 
Output pin-to-DC short protection 


ABSOLUTE MAXIMUM RATINGS (see NOTE) (To = 25°C) 


Supply Voltage (Surge) 


— 45 


ce 


Note: t, << 0.2 sec, t, => 1 msec 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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POWER AMPLIFIER - 


MB3732 
MB3734 


July 1988 
Edition 2.0 


PLASTIC PACKAGE 
S1IP-07P-M01 


PLASTIC PACKAGE 
SIP-O9P-M02 


PIN ASSIGNMENT 


MB3734 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


IEAM 


FUJITSU 
NAB 373.4 


Fig. 1 — MB3732 BLOCK DIAGRAM 


~------ @----@®----O-- 


GND (IN) GND (OUT) TAB 


iNT 


FUJITSU 
MB3734 lili 


RECOMMENDED OPERATING CONDITIONS 


ELECTRICAL CHARACTERISTICS 


(Toe = 25°C, Vee = 13.2V, Ry = 4Q, f= 1KHz) 


Values 


=| 


Parameter Symbol Condition Unit 


Max 


| 
< 
oT 


n 


Quiescent Power Supply 
Current 


THD = 10% 
Output Power 


THD = 1% 
Total Harmonic Distortion 


Output Noise Voltage 


oO 
j=) 
o1 
Ss 


© 
° a 
~“ 


R, = 092 
BW = 20Hz to 20KHz 


= 
w 


S 


Vno 
Ry = 10K 


BW = 20Hz to 20KHz 


a 
fteco | Vamnov f= 


W 
oO 


QQ 


NO 
al 


x 


= I+ 

a © 

—_ 

I+ 

© 

of " 
3 
> 


MB3734 Only 
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MAK 


FUJITSU 
MN MB3734 


Fig. 3 — MB3732 TEST CIRCUIT 


Z2?Z > 1000 wF 


TAB should be connected with the GND. 


Fig. 4 — MB3734 TEST CIRCUIT 


ZivZ > 1000 UL F* 
AM 


TAB should be connected with the GND. 
If the 3 pin is connected to GND, DC Mute is enabled. 


NOTE: “When operation is unstable due to board design, insert 0.1 F condenser between Vcc and GND 
and between both outputs respectively, so that the unstable operation will be restrained. 
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CATT 


FUJITSU 


MB3734 | ||| 
TYPICAL PERFORMANCE CHARACTERISTICS 
Fig. 5 — TOTAL HARMONIC DISTORTION Fig. 6 — TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER vs. FREQUENCY 
R o& 
Q Za 
: 2F 
Z £5 
EF ae 
: 6 
z ar 
a a 
O 
Zz 
oO 
s 
om 
t FREQUENCY ¢ (Hz) 
Z 
ke 
O 
a 
OUTPUT POWER Po (W) 
Fig. 7 —- OUTPUT POWER vs. FREQUENCY Fig. 8 — VOLTAGE GAIN vs. FREQUENCY 
16 a fo 
ks} 
fein: 
a. \ 2 
s ttt LE LIN 
om oO 
> 12 rc 
tel. eneets Z 
= 10 ee ee Bee 5 
a. > 
E 
=) 
5 


30 50 100 500 1K 5K 10K 50K 100K 


FREQUENCY f (Hz) 
6 
30 50 100 500 1K 5K 10K 30K 


FREQUENCY f (Hz) 
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Inn 


FUJITSU 


nN = MB3734 


TYPICAL PERFORMANCE CHARACTERISTICS (continued) 


POWER DISSIPATION Pp (W) 


F 


.9 —POWER DERATING CURVE 


(MB3732) 


Infinite Head Radiation Board 
. 900 cm2 x 2mm Al board 
. 400 cm2 x 2 mm Al board 
. 200 cm2 x 2 mm Al board 
. 100 cm? x 2mm Al board 


AMBIENT TEMPERATURE Ty, (°C) 
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POWER DISSIPATION Pp (W) 


Fig. 10 - POWER DERATING CURVE 


25 


(MB3734) 


. Infinite Head Radiation Board 
. 900 cm2 x 2 mm Al board 
. 400 cm2 x 2 mm Al board 
. 200 cm2 x 2 mm Al board 
5. 100 cm? x 2mm A! board 


25 50 75 100 125 


AMBIENT TEMPERATURE T, (°C) 


FUJITSU 


MB3732 
mB3734__ ill Iii 


PACKAGE DIMENSIONS 


7-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-07P-M01) 
.807(20.5)MAX 
.591(15.0) .157(4.0)MAX 


.142(3.6) 


.5551(14.0)MAX 
.256(6.5) 
.323(8.2) 


.079(2.0) 
.063(1.6)MAX .287(7.3) 
.020(0.5)—— 


2). sees 


.100(2.54)TYP 


Dimensions in 


3-42 


MA 


FUJITSU 


(niin MB3734 


PACKAGE DIMENSIONS (continued) 


9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-09P-M02) 


.929(23. 6)MAX 


-921(23.4)MAX 


.134(3.4) DIA .315(8.0) .315(8.0) .130(3.3)MAX 
[-— 


.024+ .004 


.154(3.9) (0.640.1) 


\—+—| |- 3 
ar ee .134(3.4) 
| .559(14.2)MAX 
.437(11.1) 
.252(6.4) 
Mt L .03 1(0.8) 


.228(5.8)MIN 


477.01 2 
.100(2. sate |_| .028+.004 0 7_0 .024+.004 


(0.7+0.1) (0.6+0.1) 


Dimensions in 
© 1987 FUJITSU LIMITED S09003S-2C inches (millimeters) 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes na 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change 
included as a means of illustrating typical applications. Complete products or specifications without notice. 


information sufficient for construction purposes is not necessarily 
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Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361FT TOR J | 
FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 


Phone: 408-922-9000 TWX: 910-671-4915 
FUJITSU MICROELEKTRONIK GmbH.:: 
ata Center 9, OG./A, Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
one: 69-66- 320 Telex: 411963 FMG D 
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 


© FUJITSU LIMITED 1988 Printed in Japan PV0050-887A2 


ON 


FUJITSU MU sents: MB3733 


)\))\\\| ihahdaiteeaeed 


20 WATT BTL AUDIO POWER AMPLIFIER 


April 1988 
Edition 2.0 


The Fujitsu MB3733 is designed for a low-frequency high power amplifier 
with internal BTL (Balanced Transformer less) circuitry. Suitable for care 
stereos, the MB3733 is packed in a small plastic 12-pin Single In-Line Package 
(SIP) which has low thermal resistance. Designing for heat radiation can be 
executed easily. 


The device requires few external components, so high density mounting is 
optimized. 


The MB3733 contains a filtering circuitry for power-on pop noise and various 
protection circuits. 


High Power Output: 20W with R, = 4Q2 


Minimum External Components 


Samll Plastic 12-pin Single In-Line Package 


Low Thermal Resistance 


Various Protection Circuitries: 
Power Supply Surge Protection PLASTIC PACKAGE 
Excess Voltage Protection SIP-12P-M01 
Load Short Protection 
DC Short Protection for Outputs, Power Supply pin, and Ground pin 


Low Power-on Pop Noise PIN ASSIGNMENT 


Separated Ground pins for Input/Output 


Audio Mute Function 


Low Total Harmonic Distortion: 0.07% typ. 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


NOTE: *t,<0.2(s), t, > 1 (ms) 


This device contains circuitry to protect the 
inputs against damage due to high static voit- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. | 
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FUJITSU 
NCAA| MB3733 


Fig. 1 — MB3733 BLOCK DIAGRAM 


O OUT-MAIN 


AUDIO MUTE © 


GND-OUT Vcc 


RECOMMENDED OPERATING CONDITIONS 
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ELECTRICAL CHARACTERISTICS 


(Te = 25°C, Vec * = 13.2V, Ry = 4Q, f = 1kHz) 


Value 


>, 
c°) 


Quiescent Power Supply Current 
Voltage Gain 


Output Power 


Total Harmonic Distortion 


R= es y 

BW = 20 to 20kHz mea 
Output Noise Voltage 

Rg = 10k, Vv 


THD = Leste 


3 


rs 


THD = <a 


o1 


Input Resistance 


w 


Output Offset Voltage 
Supply Current in DC _ 

MUTE mode eee Icca 
AUDIO MUTE Attenuation 


on 


— 
3 3 © © 


Fig. 2 — MEASUREMENT CIRCUIT 


MB 3733 


Note: When BP is grounded, DC Muting can be used. When AM is grounded, AUDIO Muting can be used. 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 - TOTAL HARMONIC DISTORTION 
vs. OUTPUT POWER 


Fig. 4 — TOTAL HARMONIC DISTORTION 


vs. FREQUENCY 
vat 


Po=1 
Voc = 13.2V AC 
oe 

NE Set ott 


20 


10 Voc = 13.2V | 
R, =42 | 


THEE EEC 
TEE TLL TL 
| 
_— tee CHP 
Pos al | f = 10kHz 


1 


0.1 


P, = 1W 


0.02 


~OTAL HARNOMIC DISTORTION THD (%) 


0.01 
0.2 20 50 100 200 500 1K 2K 5K 10K 20K 
0.1 FREQUENCY f (Hz) 
0.05 


TOTAL HARMONIC DISTORTION THD (%) 


0.03 0.050.102 05 1 2 #45 10 2030 
OUTPUT POWER P, (W) 


Fig. 5 — VOLTAGE GAIN vs. FREQUENCY Fig. 6 -OUTPUT POWER vs. FREQUENCY 
a 22:5 
fae | 
2 = 
> = LL tpoke | | | 
< o 20.0 | 
z a 
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” ae ane 
oO a 
L THD = 1% : 
has KE 
_J D 
; a Titer 
aN 
: as 
40.0 7 
20 50 100 200 500 1K 2K 5K 10K 20K 
FREQUENCY f (Hz) pet 
10.0 


20 | al 200 500 1K 2K 5K 10K 20K 
FREQUENCY f (Hz) 
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Fig. 7 — POWER DISSIPATION/POWER SUPPLY Fig. 8 - POWER DERATING CURVES 
CURRENT vs. OUTPUT POWER 


Air Flow to Heat 
Radiation Board 
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(4)200cm? x 2mm AQ board 
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PACKAGE DIMENSIONS 


12-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P-M01) 


1.240(31.5)MAX 


anaes 24.0) 


.551(14.0)/MAX 


.323(8.2) 


a Sm tii 


.165(4.2)MAX 


R. | 


472(12, 0) 


.256 (6.5) 


.047(1.2)11.094(2.4) 
.287(7.3) 


_— 


pe 54)TYP .012(0.31) 


©1986 FUJITSU LIMITED $S12001S-3C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily 
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Dimensions in 
inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes na 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 


og wort BTL 


FUJITSU AUDIO POWER 


MB 3735 


— res 


20 WATT BTL AUDIO POWER AMPLIFIER 


The Fujitsu MB 3735 is designed for a low-frequency high-power amplifier 
with internal BTL (Balanced Transformer less) circuitry. The MB 3735 is 
packed in a small plastic 9-pin Single In-Line Package (SIP) which has low 
thermal resistance, so that a deseign for heat radiation can be performed with 
low Cost. | 


Also, the MB 3735 requires such a few external components, so that it can be 
mounted on printed circuit board with high density. 


The MB 3735 contains a filtering circuitry for power-on pop noise and various 
protection circuits. 


High Power Output: 20W with R, = 4Q 
Minimum External Components 
Small Plastic 9-pin Single In-Line Package 


Low Thermal Resistance 


Various Protection Circuitries: 
Power Supply Surge Protection 
Excess Voltage Protection 
Load Short Protection 
DC Short Protection for Outputs, Power Supply pin, and Ground pin 


@ low Power-on Pop Noise 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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PLASTIC PACKAGE 
SIP-O9P-M02 


PIN ASSIGNMENT 


BS-MAIN 


OUT-MAIN 


Vec 


BS-INV 
OUT-INV 


GND 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


MNT 


FUJITSU 
nnn! MB 3735 


Fig. 1 — BLOCK DIAGRAM of MB 3735 


RECOMMENDED OPERATING CONDITIONS 
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ELECTRICAL CHARACTERISTICS 


(Te = 25°C, Vee = 13.2V, Ry = 4Q, f = 1kHz) 


THD = 10% 
Output Power 
THD = 1% 


Total Harmonic Distortion Po = 1W 


Output Noise Voltage 


Output Offset Voltage 


Supply Current in DC 
MUTE mode 


Fig. 2 —-MEASUREMENT CIRCUIT 


MB 3735 


4.7uF O Vcc 
| t 
é 
0.1uF 0.1uF > 1000uF 
12 12 


Note: When BP is grounded, DC Muting can be used. 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 — TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 


MB 3735 


0.01 0.1 1 10 100 
Output Power P, (W) 


Fig. 4 — TOTAL HARMONIC DISTORTION vs. FREQUENCY 


MB 3735 
Vec = 13.2V 


Frequency (Hz) 
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Fig. 5 — GAIN vs. FREQUENCY 
50.0 


MB 3735 Vec = 13.2V 
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Fig.6 — POWER BAND WIDTH 
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PACKAGE DIMENSIONS 


9-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SiP-09P-M02) 


.929(23.6)MAX 


.921(23.4)MAX 


.134(3.4)DIA 315(8.0) .315(8.0) -130(3.3)MAX 
024+.004 


i (0.6+0.1) 


.134(3.4) 


| soins 2)MAX 


.437(11.1) 
~ 
Hy) _tt | 5 a a _ 


-100(2. sooi2.sayte |_| .028+.004 | .024+.004 
(0.70.1) (0.60.1) 


Dimensions in 
© FUJITSU LIMITED 1987 SO9003S-2C inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU MB3736 TS581-A87Y 
IIIT, = a5 w ett auoto POWER AMPLIFIER —_— oo, 


The Fujitsu MB3736 is designed for a low-frequency high-power 
amplifier with internal BTL(Balanced Transformer Less) circuitry. 
The MB3736 is packed in 12 pin plastic Single in line small 
package or 12 pin plastic Zigzag in line small package and 
requires a few external components, this enables high 

density mounting. Design for heat radiation is easy because 
thermal resistance is low. 

The MB3736 is internal power-on pop noise protection circuitry 
and various protection circuitry. The device is suitable 

best for car-stereo. 


PLASTIC PACKAGE 
SIP-12P-M01 
High Power : 15 W typ at 4 2 
Minimum External Components 
Stand-by Function (High active) 
Various Protection Circuitry 
Power Supply Surge Protection 
Over Voltage Protection 
Load Short Protection 
Output pin-to-DC Short Protection 
Thermal Protection 
Low Power-on Pop Noise 
Low Thermal Resistance 
4°C/W SIP Package PIN ASSIGNMENT 
3°C/W ZIP Package 
e Package (Front View) 
12 pin Plastic SIP package (Suffix:-PS) 
12 pin Plastic ZIP package (Suffix:-PSZ) 


PLASTIC PACKAGE 
7I1P-12P-M01 


NC 
OUTPUT-A 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


i: Vee 
NC 
OUTPUT-B 
GND-OUT 
GND-IN 
BIAS 


Ce ae ee 
Operating Temperature (Case) -20 to +75 


STAND-BY 
NFB-B 
NFB-A 
INPUT 


* t.S50.2 sec, typ21 msec 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance | 
circuit. 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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Fig.1 - MB3736 BLOCK DIAGRAM 
STAND-BY Vcc 


0 OUTPUT-A 


4, GND-OUT 


Cy OUTPUT-B 


Protection 


Circuit 


Fig.2 — MB3736 TEST CIRCUIT 
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STAND-BY 
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RECOMMENDED OPERATING CONDITIONS 


Power Supply Voltage 


Operating Temperature (Case) 


ELECTRICAL CHARACTERISTICS (Te=25°C, Vec=13.2V, f=1kHz, Ri =42) 


Quiescent Power Supply Current] Icc 
Voltage Gain Ay 
T 


Condition 


<= 
se) 
—_ 
Cc 
wD 


Vin=OV,Rp= 


8 


THD=10% , Ri =42 


Pane row 


Total Harmonic Distortion 


Output Noise Voltage V 
Input Resistance 


Output Offset Voltage VOFF 


Power Supply Current at 
Stand by mode 


H Po=5W 
N Rg=10kQ, 
BW=20 to 20kHz 


D 
0 
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NO 
WwW 
© 
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~~ 


VSBH 


< 


sac [| [ea 


Input Voltage at Stand-by Pin 


E 

i. 
io] 
= 
> 


VSBL 


<= 


Ripple Rejection Ratio 
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TYPICAL CHARACTERISTICS CURVES 


Fig.3 - TOTAL HARMONIC DISTORTION vs. OUTPUT POWER 
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Fig.5 - VOLTAGE GAIN vs. FREQUENCY 


VOLTAGE GAIN AV (dB) 


FREQUENCY f (Hz) 


Fig.6 - POWER SUPPLY RIPPLE REJECTION vs. FREQUENCY 


Voc = 13.2 V 
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POWER SUPPLY CURRENT Icc (mA) 


POWER DISSIPATION Pp (W) 


W 
oO 


Z0 


20 


15 
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Fig.7 - POWER DISSIPATION vs. OUTPUT POWER 


OUTPUT POWER Po (W) 
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POWER DISSIPATION Pp (W) 


POWER DISSIPATION Pp (W) 


NO 
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N) 
oO 


135 
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Fig.8 - POWER DERATING CURVES 


Met ge cme Ne ge ert ees eornenes mtnrtngeeemenn napeen dfs 


(SIP-12 PACKAGE) 


(1) Infinite heat radiation board 
(2) 900cm? x 2mm AQ board 
(3) 400cm? x 2mm Ag board 
(4)200cm? x 2mm Ag board 
(5) 100cm? x 2mm Ag board 


| 
| 


25 30 75 100 125 150 
OPERATING TEMPERATURE Tc (°C) 


Fig.9 - POWER DERATING CURVES 


(ZIP-12 PACKAGE) 


(1) Infinite heat radiation board 
(2) 8900cm? x 2mm Ag board 
(3) 400em? x 2mm A board 
(4)200cm? x 2mm Ag board 
(5) 100cm? x 2mm Ag board 


25 30 75. 100 125 150 


OPERATING TEMPERATURE Tc (°C) 
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PACKAGE DIMENSIONS 


12-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE NO.: SIP-12P-M01) 


1.240(31.5)MAX 


.945(24.0) 165(4.2)MAX 


-551(14.0)MAX odie 0) 


-256(6.5) 
.323(8.2) 
jr Cd 
| = 047(1.2)]|.094 (2.4) 
.063(1.6)MAX 


.020(0.5) 


-100(2.54) TYP .012(0.31) 


Dimensions in 
©1986 FUJITSU LIMITED $12001S-3C inches (millimeters) 


12 LEAD PLASTIC ZIGZAG-IN-LINE PACKAGE. 


23.6 MAX Dimensions in inches(millimeters) 


ee 
\ +17) |} — 
Sy SPAM 


Pel ARY 


Notice: Ths @& not a final speci 
tcalion Some parametric knits 
are subject to change. 
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cc 
23 W BTL AUDIO POWER AMPLIFIER 


The Fujitsu MB3737 is designed for a low-frequency high-power 
amplifier with internal BTL(Bridged Output Trans formar-less)- 
Circuitry. 


Suitable for car stereos, the MB3737 is packed in 12 pin plastic 


Single in line small package or 12 pin plastic Zigzag in line 
smal] package which has low thermal resistance (SIP: 3°C/W, 
ZIP: 4°C/W). Design for heat radiation can be executed easily. 


The MB3737 requires few external components, so high density 
mounting is optimized. 


3 The MB3737 contains a power-on pop noise protection circuitry 


and various protection circuitry. 


High Output Power : 23 W typ at 4 2 
Minimum External Components 
Stand-by Function 
Various Protection Circuitry 
Power Supply Surge Protection 
Output pin-to-DC Short Protection 
Over Voltage Protection 
Load Short Protection 
Thermal Protection 
e Low Power-on Pop Noise 
e Package 
12 pin Plastic SIP package (Suffix:-PS) 
12 pin Plastic ZIP package (Suffix:—-PSZ) 


eo @® 6 @ 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 
(Tc = 25°C) 


18 
Prin tre a) [loreae | #8 | 


Operating Temperature (Case) -20 to +75 
Storage Temperature TsTg -55 to +150 °C 


* t,s0.2 sec, ty21 msec 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


>;)<<—ojy< 
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TS527-C885 
May 1988 


PLASTIC PACKAGE 
SIP-12P-M01 


PLASTIC PACKAGE 
Z1P-12P-MO1 


PIN ASSIGNMENT 


(Front View) 


SIP-12P-M01 


ZIP pin assignment: 
please see page / 


This device contains circuitry to protect the 
inputs against damage due to high static volt- | 
ages or electric fields. However, it is advised 


that normal precautions be taken -to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Fig.1 - MB3737 BLOCK DIAGRAM 


STAND-BY Vcc 


OUTPUT-A 
BS-A 
INPUT Y GND-OUT 
GND-IN O BS-B 
OUTPUT-B 


Fig.2 — MB3737 TYPICAL CONNECTION EXAMPLE 
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® 
100uF 
+, - 


— © 

1% 

mn 
OO 
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RECOMMENDED OPERATING CONDITIONS 


Power Supply Voltage 


Operating Temperature (Case) 


Symbo] 


cc 
-20 to +75 


ELECTRICAL CHARACTERISTICS (Tc=25°C, Vec=13.2V, f=1lkHz, Se 


Quiescent Power Supply Current a Vin=OV,RL= oo 
a 


Output Power 


Total Harmonic Distortion 


Po=5W 
Output Noise Voltage 


Output Offset Voltage 


{Power Supply Current at 
Stand by mode 


Ripple Rejection Ratio 


=> 

ao 
i 

> © |}m 

~“ © |x 
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© 
jean) 


Rg=10k2 
BW=20Hz to 20kHz 


kQ 


pA 


Vrip=l1Vrms, f=1kHz 


Cpapcitor lyF is 40 


Sal 
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ed © WwW 
* © 
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0 


connected between 
Vec and GND 
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Vspy | Operation mode Vec 
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TYPICAL CHARACTERISTICS CURVES 


TOTAL HARMONIC DISTORTION THD (4%) 


OUTPUT POWER Pg (W) 


TOTAL HARMONIC DISTORTION THD (%) 


20 


Fig.3 - TOTAL HARMONIC DISTORTION vs. 
OUTPUT POWER 


0.2 0.5 1 2 5 10 20 
OUTPUT POWER Po (W) 


Fig.5 - TOTAL HARMONIC DISTORTION vs. 
FREQUENCY 


50100 200 500 1k 2k 5k 10k20k 50k 
FREQUENCY f (HZ) 


10 20 


Fig.7 - OUTPUT POWER vs. FREQUENCY 
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TOTAL HARMONIC DISTORTION THD (%) 


VOLTAGE GAIN Ay (dB) 


TOTAL HARMONIC DISTORTION THD (%) 


Fig.4 - TOTAL HARMONIC DISTORTION vs. 
OUTPUT POWER 
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| f= 10kHz2 | 
0.5 ss = 


0.02 
0.2 0.5 1 2 5 10 20 


OUTPUT POWER Po (W) 


Fig.6 - VOLTAGE GAIN vs. FREQUENCY 


10 20 50100200500 Ik 2k 5k10k20k 50k100k 
FREQUENCY f (Hz) 


Fig.8 - TOTAL HARMONIC DISTORTION vs. 
SIGNAL SOURCE IMPEDANCE 
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OUTPUT NOISE VOLTAGE Vno (mV) 


POWER SUPPLY CURRENT Icc (A) 


OUTPUT POWER Pg (W) 
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Fig.9 - OUTPUT NOISE VOLTAGE vs. 
SIGNAL SOURCE IMPEDANCE 


RIPPLE REJECTION RR (dB) 


‘2k 5k 10k 20k 50k 100k © 
SIGNAL SOURCE IMPEDANCE Rg ({2) 


Fig.11 - POWER SUPPLY CURRENT/ 
POWER DISSIPATION vs. 
OUTPUT POWER 
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Ta=25T 
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Fig.13 - OUTPUT POWER vs. 
FREQUENCY 
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Fig.10 - RIPPLE REJECTION vs. 
REQUENCY 
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Fig.12 - OUTPUT POWER vs. 


LOAD RESISTANCE 
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Fig.14 - TOTAL HARMONIC DISTORTION vs. 
FREQUENCY 
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PACKAGE DIMENSIONS 


31.50(1.240) MAX 
4.20/(. 
pines 24.00(.945) ett. | 20(.165) MAX 


14.00(.551) iY “a R1.80(0.711 3.60(.142 
MAX cm 7 472) 
8.20(.323) Ie 50(. oe 
1.20(.047)1] 2.401. 
YUVA VAT YYYY | | = 7.30(.287) PAVEOSS! 
2.54(.100) 1.60(.063) 
TYP MAX 0.50(.020) 0.31(.012) 
©1988 FUNTSU LIMITED $120015-36-1 Dimensions in millimetres (inches) 
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PACKAGE DIMENSIONS 


PIN ASSIGNMENT 


(TOP VIEW) 


ZIP-12P-MO01 


23 .60(.929) MAX 


ey so 921) ei 
3.30(.130) MAX 


ae 5) 
$3.40(.134) 3.90 : : 
aes 1 ia Be eg (.024+ .004) 


15.10+0.30 
(.594 + .012) 


19.10:0.70 
(.752+ .028) 


(157 + .016) 


1.778(.070) 4 : 0.700. a ; : 4.00+0.20 


TYP (.028 + .004 138 ¢ | (.157 .008) 


(BOTTOM VIEW) 


©1988 FUJITSU LIMITED 212002S-1C-1 


Dimensions in millimetres (inches) 
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FUJITSU BUR aS 


oa, 


FM STEREO MULTIPLEX DEMODULATOR 


The Fujitsu MB4104/4105 is a monolithic FM stereo multiplex demodulator 
fabricated using Fujitsu's advanced bipolar technology. Using PLL circultry, 
this device achieves stabie performance against the variance condition of 
external elements. 


e Separation control circuit reduces noise, in a weak electrical field. 
e PLL circuitry means less external elements. 


e Reduced FM noise in weak electrical fields, with high cut control 
circuit. 


e Low Distortion : 0.06% typical at 300 mV input. 


e On-chip forced monaural, forced VCO stop, lamp driver, and audio 
muting circuits. 


@ Separate pilot signal and composite signal inputs MB 4105. 
® 16-pin plastic DIP package (Suffix: —p) 


ABSOLUTE MAXIMUM RATINGS (see NOTE 


rover sean | Po || 
oseaingTerooance | Ta 


NOTE: Permanent device damage may occur If the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 


Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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DEMODULATOR 


MB 4104 
MB 4105 


October 1987 
Edition 1.0 


i 
| 


SS 


N 


lies 
Ni lie 


PLASTIC PACKAGE 
DIP-16P-M04 


PIN ASSIGNMENT 

TOP VIEW 

MB4104 
V.C.O 
L.P.F 
L.P.F. 
Moni/A. Mute 
L.P.F 
L.P.F 
Lamp Out 
GND 


P-IN 
V.C.O 
L.P.F. 
L.P.F 
L.P.F 
L.P.F 
Lamp Out 
GND 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voitages to this high impedance 
circuit. 


“itil 


FUJITSU 


MB4104 
iii MB4105 


Voltage 
Stabilizer 


Output 
Amp 


L.Out R.Out 


Fig. 1 — MB4104/4105 BLOCK DIAGRAM 


MB 4104 
V.C. 
(619) MB 4105 


Phase vco F.F 
ew Low Pass DC Amp (76 KHz) F.F (19 KHz) 
P Filter (76 KHz) (38 KHz) Lee 
ator 0 


a eel 


FF of 
(19 KHz) 


High Cut/ e 
Forced (4) 


Mono 
CC t—“‘CS*S*é*dS*SCdS 
Filt 


1 7 
' ) 
1 { 
{ ! 
i ' 
' ' 
1 t 
' ' 


Low Pass 
Filter 


S.ADJ SC 
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! 19 KHz Moni/ ' 
1 Audio Mute ! 


Mi 
~MB4104« FUJITSU 


MB4105 __ ili 


RECOMMENDED OPERATING CONDITIONS 


ELECTRICAL CHARACTERISTICS (Veg = 10 V, Vin = 300 mVrms, f = 1 KHz, 


L+R= 90%, Pilot = 10%, T,= 25°C) 
Quiescent Power Supply Current 
THD 


Symbol 


Total Harmonic Distortion 


3 
: 
: 
[a w 


HCC Output Attenuation 2 


Pilot Signal 
Pilot Signal 


S 
R 


Vv 
Cc 

/ 
Cc 


Power Supply Ripple 
Rejection Ration 


Audio Mute Attenuation }| MB4104 
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FUJITSU 


AN KBa4 0% 


Fig. 2 — MB4104 TEST CIRCUIT 


3.3 F *4 
yt Moni/AM 
4 0 
1p F 


VCO Free Running Frequency should be adjusted in order to output 19,000 KHz +10 Hz, at pin 13. 
The value is 100 uF when SC and HCC are measured. 


When over 7.0 V is applied to pin 7, the device ts in forced monaural mode and VCO stops. Ifa 
voltage higher than Vggq is applied to pin 7, about 10 K() should be inserted. 


When pin 13 = GND, or is lower than 0.4 V, the device is in audio mute mode. 


3-74 


"cnn 


MB4104 FUJITSU 


MB4105 _ lil IIININI 


Fig. 3 — MB4105 TEST CIRCUIT 


470pF 


1 ; 
“9 KO = ! 


) + 


TO KQ 18KQ Z (¥) 
a 
7 + 


*1. The pilot signal can be input to pin 16. Therefore input signal, without the pilot signal input to pin 2, 
makes the LPF design easier. 


*2. VCO (76 KHz) signal should be adjusted. 
*3. The value is 100 LF when SC and HCC are measured. 


*4. When over 7.0 V Is applied to pin 7, the device Is in forced monaural mode and VCO stops. If the 
voltage higher than Vcc is applied to pin 7, about 10 KO. should be inserted. 
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ii 


VIB4104 
MB4105 


TYPICAL PERFORMANCE CHARACTERISTICS 


Total Harmonic Distortion THD (%) 


Channel Separation CS (dB) 


TOTAL HARMONIC DISTORTION (MAIN, MONO) 


vs INPUT VOLTAGE 


i ee ee ee teed 
Voc= 10 V 


Eas 
m=t«ez | | | [| 


eet 
(>) 
(o>) 


Input Voltage V,,; (mVrms) 


CHANNEL SEPARATION 
vs INPUT VOLTAGE 


0 100 200 300 400 500 600 700 800 900 1000 
Input Voltage V,,, (mVrms) 


Channel Balance CB (L-R) (%) 


Channel Separation CS (dB) 
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Total Harmonic Distortion THD (%) 


TOTAL HARMONIC DISTORTION (MAIN, MONO) 


vs POWER SUPPLY VOLTAGE 


Power Supply Voltage V, (V) 


CHANNEL SEPARATION 
vs POWER SUPPLY VOLTAGE 


—~ 
bd 


Power Supply Voltage V_, (V) 


Channel Balance CR (L-R) (%) 


= 
= 
ae 
Ed 
al 
(aaa 


un 


FUJITSU 


Mea tos ANI 


TYPICAL PERFORMANCE CHARACTERISTICS (continueg) 


VOLTAGE GAIN, TOTAL HARMONIC 
DISTORTION vs FREQUENCY 


0 & Pt 
¢ 
oO -1 0 = 
AS c 
er 2 
s 2 
6 Q 
© -30 © 
o c 
om re) 
= £ 
io) XL. 
8 
oO 

-50 FE THD 
EES 


Frequency fm (Hz) 


CHANNEL SEPARATION CHANNEL SEPARATION 
vs FREQUENCY vs INPUT VOLTAGE AT PIN 8 


Channel Separation CS (dB) 


Channel Separation CS (dB) 


Frequency fm (Hz) ! 
0 0.2 0.4 0.60.8 1.0 1.2 1.4 1.6 


Input Voltage at Pin 8 Vg (V) 


3-77 


iin 


MIB4104 
MB4105 


FUJITSU 


\nn 


TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


INPUT VOLTAGE vs OSCILLATOR 
FREE RUNNING FREQUENCY 


ATTENUATION vs INPUT 
VOLTAGE AT PIN 7 


Input Voltage at Pin 7 V7 (V) 


PILOT SIGNAL VOLTAGE vs 
POWER SUPPLY VOLTAGE 


Oscillator Free Running Frequency VCO (KHz) 


TOTAL HARMONIC DISTORTION, CHANNEL 
SEPARATION vs OSCILLATOR FREE 
RUNNING FREQUENCY 


(suuAw) FA aBeyoA jeuBls 30lld 


Oscillator Free Running Frequency VCO (KHz) 


Power Supply Voitage Vcc (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


PILOT SIGNAL VOLTAGE OSCILLATOR FREE RUNNING FREQUENCY 
vs TEMPERATURE ERROR vs TEMPERATURE 


Saesa| aianaa MEO 
Pee So es ei 
ees Ee 
saat Gn NBT oN a] 
eee 
saeeced 


+ 
i) 


+ 
—_ 


Lamp-OFF Level 


Oscillator Free Running 
l 


Frequency Error Af (%) 
Oo 


Pilot Signal Voltage Vp (mVrms) 
t 
fh 


En Seo 
ee are: eee, 
ney eer eee 
a ee Ne ; +50 
ae es eee 

Temperature Ta (° C) 


+50 


Temperature T, (°C) 


OSCILLATOR FREE RUNNING FREQUENCY POWER SUPPLY RIPPLE REJECTION 
ERROR vs POWER SUPPLY VOLTAGE RATIO vs FREQUENCY 


Oscillator Free Running 
Ratio R.R. (%) 


Frequency Error Af (%) 


Power Supply Ripple Rejection 


eile 


1112 13 14 15 1 


Oo 


Power Supply Voltage V (V) 
om 100 200 5K 10K 20K 


Frequency f (Hz) 
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HMM WBaioS 
PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M04) 


INDEX - 1 


oes 300 (7.62) T 
INDEX - 2 (6.20 + 0.25) ' (7.62) TYP 


+ .008 + 0.20 
— 7707 ‘O45 ik oaal .010 + .002 


(0.25 + 0.05) 


+ .012 
039 "4 


.050 (1.27) MAX 


| .172 (4.36) MAX 


.118 (3.0) MIN 


| .018 + .003 ,020 (0.51) MIN 
.100 (2.54) TYP 


(0.46 + 0.08) 


Dimensions in 
inches (millimeters) D16033S-2C 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily given. 
The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu assumes no responsibility 
for inaccuracies. Fujitsu reserves the right to change products or 
specifications without notice. This document published by FUJITSU 
LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F.R. Germany. 
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Fujitsu 
Part No. 


MB3752 


MB3756 


MB3759 


MB3761 


MB3769 


MB3771 


MB3773 


Description Features 


Series 
Regulator 


3-Out Series 


Voltage 
Regulator 


PWM 
Control 
Circuit 
Regulator 
(200KHZz) 


Voltage 
Detector 


PWM 
Control 
Circuit 
Regulator 


Voltage 
Detector 


Voltage 
Detector 


Load 
Regulation 
= 0.03% 


Fixed (250mA), 


Switchable 
(200/110mA) 


Low Voltage 
Malfunction 
Protection 
ID = 200mA 


Steering Control 


Reference 1.2V, 


Icc = 250mMA 


500KHz 
Switching, 
ID = 600mMA 
Max. 


Vec On/Off 
Reset, VREF = 
1.24+1.5% 


Watchdog for 
Over-running 
Protection 


Section 4 


Power 


Supply (V) 


+9.5 ~ +40 


+12 ~ +16 


+7 ~ +40 


+2.5 ~ +40 


+12 ~ +18 


+3.5 ~ +18 


+3.5 ~ +18 


Package 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


SIP 
(Heatsink) 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Plastic Flatpak 
SIP 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Plastic Flatpak 
SIP 


Plastic DIP 
Plastic Flatpak 
SIP 


Power Supply 
Controls 


No. of 
Pins 


14 
14 
14 


ane ee ne 


A MB3752 


FUJITSU 
ce VOLTAGE REGULATOR 


The Fujitsu MB3752 is a monolithic voltage regulator IC. 
It contains a temperature compensated reference voltage 
circuit, a surge protected error amplifier and high 
current protected circuit. 

High current regulator, negative power supply regulator, 
floating regulator and switching regulator are made up 
by selection of external components. 

Constant current limiting or foldback current limiting is 
selected by selction of external components. 

It is suitable both industrial and consumer voltage 
regulator system. 

The high performance makes a lot of application and 
enables operation with various functions. 


¢ High Load Regulation : 0.03 % (1mAsI, <50mA) 
e Wide Input Voltage Range : 40 V max. 


e Wide Output Voltage Range : 2 V to 37 V 


Compatible with Fairchild pA723 


Package 

14-pin plastic DIP package (Suffix: -P) 
14-pin ceramic DIP package (Suffix: —Z) 
14-pin plastic Flat package (Suffix: —PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) (Ta=25°C) 


Rat ing Symbol 
i eal ce 
00 620 ~ | mW 


Power Dissipation 8 


Input Voltage 


TS567-A878 
August 1987 


PLASTIC PACKAGE 
DIP-14P-M02 


CERAMIC PACKAGE 
OI1P-14C-CO1 


PLASTIC PACKAGE 
FPT-14P-M01 


PIN ASSIGNMENT 


Note: FLAT package is mounted on the epoxy board. (4cm x 4cm x 1.5mm) 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 


periods may affect device reliability. circuit. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 


Fig.1 - MB3752 EQUIVALENT CIRCUIT 


i, 


+IN 


RECOMMENDED OPERATING CONDITIONS 


9.5 to 40 


awe fs 
=20) GO. 75 


(Viy=l2v, ne Roc=0, Vo=5V, Ta=25°C) 


Le 
Ce eee 
ie a 
Differential VIn-Vo 
reared [eem 
peer ewe [ve [ 
Inne een S| apa 
Fn femiein? [tne _[atsor ff oa fe 
feat Reason? [iw Lemire] | fos [a 
foerenatin? Pam [manson [em for | x 
fairies [am [ecemriore| fee 
Terre Renin | [PTE 


cae S|] a 
momeimeeesr [Te | fe 


Short Circuit 
Output Current Isc Vo=0 ,Rsc=102 70 mA 


Unit 


| 


> 
. Ww Ww | 


| 


. 50 


oOo; eS 
of ee 


Ripple Rejection Ratio 
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Fig.2 — MEASUREMENT CIRCUIT 


i) 2VSVgsVp ss Vig=Vp 


R34Rq4 R3+Rq 
: Ry R1-Ro ; 
ii) VpsVgs37V — Vg=Vp (+ —), Acree » Rg= 0 , ROS7kL 
R2 R1+R2 


111) Equations for measurement items 


a) Ig=IqN Ga R3=0, I=0, ) 
Ra= 0 »RQ=OO, RE =O 


Vo(15V)-Vo(12V) 


b) Rrnji= Votizv) x100 
Vg(40V)-Vo(12V) 

c) RyNo= —Vo(izv) x100 
~ Vg(1mA)-Vo(50mA) 

d) Ripe 00 


Vo(1mA) 


e)  Is¢e=Iy (Ri =0) 
Vo(MAX)-Vo(MIN) 


f) R 
ae Vg( 25°C) 


x100 


Note: (b) to (f) 
(Vg=5V setting, Ry=1.5k2, Ra=OO, R3=2.15k2, Rg=5kQ, Rp =5k2) 


TYPICAL CHARACTERISTICS CURVES 


Fig.3 - INPUT-TO-QUTPUT VOLTAGE DIFFERENTIAL 2 
vs. MAXIMUM LOAD CURRENT Fig.4 - INPUT VOLTAGE vs. BIAS CURRENT 


200 


Pritts Ae 
ol pe tere | SESEREEER: 
FT was | == 


120 


MH --— M3752PF | 
MN) Ta=25°C 
peers Ee da alld 


PZ aaa 
SOFT CCC 
BON Wau eeseaiute Te 


2 eas 
vaoM ees 


80 


MAXIMUM LOAD CURRENT IymMax (mA) 
BIAS CURRENT Ip (mA) 


cee ee eS ae Vorva 
Pa See eee ladles 
Ea SS 
0 ee = ic 
0 30 40 0 10 20 30 40 30 


INPUT VOLTAGE Vy (V) 


INPUT-TO~OUTPUT VOLTAGE DIFFERENTIAL Vyy-Vo (V) 


Fig.5 - LOAD CURRENT vs. LOAD REGULATION Fig.6 — CURRENT LIMIT 


Ree Ree 
Seen 
eee ERR 
EEE 
tt | easel ITT TL 
Bsc al cI sie 
eee eee 
vorsv | Tt HE 
nord oo es 
Be Bees 


LOAD CURRENT I; (mA) 0 20 40 100 


Vin=t2V 1.0 
Rgc=108t - 


LOAD REGULATION Rip (4) 
RELATIVE OUTPUT VOLTAGE (V) 


0 20 40 60 80 100 


OUTPUT CURRENT I, (mA) 


TYPICAL CHARACTERISTICS CURVES (Continued) 


Fig.8 - JUNCTION TEMPERATURE vs. 


Fig.7 - LOAD CURRENT vs. LOAD REGULATION CURRENT LIMIT SENSE VOLTAGE 


ae eeARee a 
Ee Ae) 


“ TS ia | i 
x — ae 

@ SSS la) 
oe e e a eete a 
cae oe ee eo ae | 
e eee i 
2 La 
(er) 

ad 


CURRENT LIMIT SENSE VOLTAGE Vcs (V) 


“0 20 40 60 80 100 


_ LOAD CURRENT I (mA) JUNCTION TEMPERATURE Ty (°C) 


: - -TO- Fig.10 - INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL 
Fig.9 Gee DIFFERENTIAL vs. LOAD REGULATION 


LINE REGULATION Ryyq (4%) 
LOAD REGULATION Rprp (%) 


"4 5 is 25 35 45 0 5 5 06 25i35—ts«S 


INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL Vyy-Vo (V) 
INPUT-TO-OUTPUT VOLTAGE DIFFERENTIAL Vyn-Vo (V) 
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APPLICATION EXAMPLES 
Fig.11 -— BASIC HIGH VOLTAGE REGULATOR Fig.12 — BASIC LOW VOLTAGE REGULATOR 
VpsVQs37V Z2VSVosVp 


Ry +R2 R2 
Vo=V Vo=Vp: 
O-YR Ro O-*R Ry 4R> 
Ri -R2 R1 Ra 
R3= ————— for minimum temperature drift R3= for minimum temperature drift 
R14Ro 1+R2 


Vo 
[ 
| 
| 
| 
| 
Isc Mk Ty 
RB-Rsc RB 
Von= -J} - V l+ — 
o- VSG ot Ry 
R2 
I,<Ix  Vo=Vp: ° Vsc RA ; 
1+R2 Isc= —— -(1+ —), Vsc%0.7V 
Ry -Ro Rsc RB 
R3= for minimum temperarure drift 
R1+R2 | Vo Ra 
Ik= Isct al 


Rsc_ Rg 


APPLICATION EXAMPLES (Continued) 


Fig.14 - POSITIVE VOLTAGE REGULATOR Fig.15 - POSITIVE VOLTAGE REGULATOR 
NPN TRANSISTOR PNP TRANSISTOR 


R2 
Vn= V (see 
O- ¥R Ry 4Ro 
R1-R2 Ry -R2 
R3= for minimum temperature drift R3= for minimum temperature drift 
Ry4+R2 R1+R2 
Fig.16 — NEGATIVE VOLTAGE REGULATOR Fig.17 - NEGATIVE VOLTAGE REGULATOR 
[Vo |29.5V O<|Vo|<VR 


“VIN © 


Ra VR 
Vo= Vp -(1+ —) Vo 2 —, ViIn2tVp2z9.5V 
Ry (1+ R2/Rz) 
R1-R2 Ri -Ro 
R3= for minimum temperature drift R3= for minimum temperature drift 
Ry4R2 R1+R2 
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APPLICATION EXAMPLES (Continued) 


Fig.18 - NEGATIVE VOLTAGE REGULATOR 
(CURRENT LIMITING) 


Fig.19 - SWITCHING REGULATOR 


O<|Vo]<VR 


VIN2 0 


“VINTo 


Ves 
Ip=— (Veck0.7V, Vg=0) 
Reg + oS 


VR 
r= eT ee ViIn2tVo29.5V 
(1+"2/R7) 


Ry -R2 
R2= for minimum temperature drift 
Ri+Ro 


Fig.20 — DUAL TRACKING REGULATOR 
(CURRENT LIMITING) 


VINTe 
Ry Vo12Vp 
Voi=Va (1 + ae 
2 VgitVo2240V 
R4 
Voz> = Vol 
R3 Example for GND ° 
£15V,. 2IA 
0.7 
TLIMAX= R1=8.2k2 
5 R9=7 . 5k 
R3=15k2 
0.6 R3=15kQ “VIN2e 
I] 2MAX= 3 R5=R6=0. 392 
5 R7=2k2 
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APPLICATION EXAMPLES (Continued) 


Fig.21 - POSITIVE FLOATING VOLTAGE Fig.22 - NEGATIVE FLOATING VOLTAGE 
REGULATOR | REGULATOR 


R3=R4=3. 3k2 
R2-Ry 
= V 2 eon me 
Vo= YR 2Ry 


Fig.23 - 5 V HIGH CURRENT VOLTAGE REGULATOR 


n Re-n Rsc 

O Q OVo 

VIN2 | ‘ 
Vina>12V ipa) mee te 
| | 

O 

ZteKe Ree apes ce Bess eat eecsecticd 
= 
Cr =100~1000pF Coe 10uF 

VR=1kQ 
R2=4.3kQ 


R4=1002 to 1kQ 
Rs=102 to 1002 


Ves Vesh0.7 V at 25 -) 
TLMAX= Rec AVcs/AT y=-2mV/°C 


VIN2P 


1 
Vin2 > Vomax + VcesatouT + Rsc- Imax + = Re: ILmMax + 


VcESATOUT : Maximum value between Q) to Q, 
Rg : R6-1 = R6-2 cece eee = R6-n — Rg 
ViIn2p : Maximum ripple amplitude of Vijo 


4-10 


PACKAGE DIMENSIONS 


14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 


INDE X-1 


.244+.010 .300+.010 
(6.20+0.25) (7.62+0.25) 


:+.008 
.770.*"973 .010+,002 


+0.20 (0.25+0.05)° 
i995" 540) 


.085+.010 
(2.15+0.25) 


.172(4.36)MAX 


.020(0.51)| .118(3.00)MIN 
MIN 


+.012 
.100(2.54) | | -060_6 | .018+.003 


ie (Teo) - (0.46+0.08) Dimensions in 


inches (millimeters), 


©FUJITSU LIMITED 1987 014010S-3C 


14-LEAD CERAMIC CERDIP DUAL IN-LINE PACKAGE ne 


(CASE NO.: DIP-14C-C01) 
0° t015° 


R .025(0.64) 
REF 


+,.012 
248" "004 


.300(7,62)TYP 
(eso 230; «78019 Fe) 


+.028 
7607666 


+0.71 +.004 
060" 004 ese SNe) 094(2.39) eNt=002 
=. : (0.257842) 


+0.05 MAX = 


.200(5.08)MAX 


| .032+.012 .134+.014 
(0.8140.30) | (3-4040.36) 
+,005 
| ores. 298 .032(0.81) acon 
(0.467 8-33) TYP CITES 


.600(15.24) 
REF 


© FUJITSU LIMITED 1987 014005S-2C inches (millimeters) 


Dimensions in 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


.004 +0.10 
(10.1579-25) 10045 F755 (01025 oe) 


~0.20 
(STAND OFF) 


.008 (0.20) 


.307+.016 
(7,.80+0.40) .272+4.012 
.209+.012 (6.90+0.30) 


(5.3040.30) 
.020(0.50) 


.007(0.18) 
.020+ .008 


i] 
a & 
NE os. .027(0.68) 
5011.27 | sal .018+.004 
TYP ( +.002 +0.05 


0.45+0.10) 006 _'593(0.15_9 95) 


.085(2.15) 
MAX 


,031+,008 
(0.80+0.20) 


© FUJITSU LIMITED 1987 F14003S-2C 


Dimensions in 
inches (millimeters) 
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VOLTAGE REGULATOR 


The Fujitsu MB3756 monolithic voltage regulator with three outputs is 
fabricated with a bipolar linear IC technology. Two alternately exchangeable 
outputs are provided for two stabilized output levels and controlled by an 
external control signal. Switching noise is prevented by internal circuitry that 
is suitable for switching between modes such as transmitting and receiving or 
AM and FM. The MB3756 Is packaged in as 8-pin single-in-line package with a 
heat radiation fin to allow large power consumption. 


No need for external components 

Good balance between three outputs 

On-chip noise protection circuitry 

On-chip overload current protection and thermal protection circuitry 
Good mountability 


High output current : 200 mA typical for Vo2 output 
: 100 mA typical for Voo, Vo1 outputs 


ABSOLUTE MAXIMUM RATINGS (see NOTE TA = 25°C 


4 


Notes: *1 No Heat Sink (TA < 70°C) 
*2 Infinite Heat Sink (TA < 70°C) 


Permanent device damage may occur if the above 
Absolute Maximum Ratings are exceeded. Functional 
operation should be restricted to the conditions as detailed 
in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 


Copyright® 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 


4-13 


MB3756 


October 1987 
Edition 1.0 


PLASTIC PACKAGE 
SiP-O08P-MO01 


PIN ASSIGNMENT 


(FRONT VIEW) 


Vout-2 
NC 

Vout-1 
CONTROL 
GND 

VREF 

VIN 


VouT-o 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


nti 
FUJITSU 
“cil ~=6M_B3756 


Fig. 1 — MB3756 EQUIVALENT CIRCUIT 


CONTROL © 


RECOMMENDED OPERATING CONDITIONS 


input Voltage 


Load Current 


Note : *1 V00, V01 
*2 V02 
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ELECTRICAL CHARACTERISTICS 


(TC = 25°C, VIN = 14 V, RLO = RLI =2900 0, RL2 = 1000) 


Input Voltage 


Values 


MB3756 


Output Voltage Vo 


Input Regulation 


Load Regulation 


(Voo, Vo1) 1 mA < IL < 100 mA 
VIN = 11.5 V 


(Vo2 ) 1mA < IL < 200 mA 
VIN= 11.5 V 


Bias Current 


VIN = 18 V 
Ripple Rejection Ratio 


f = 100 Hz2 
Output Noise Voltage 


Input to Output Voltage 
Differential VIN-Vo 
Temperature Coefficient of 
Short Circuit Output (Voo,Vo1) 
Current Isc 


Output Voltage Vic = 0.8 V 


VicL = 0 V 


Control Input Current 


aa 


VICH = 18V, VIN = 18V 


4-15 


Cr 


‘Mii 


FUJITSU 


ini 


3 3 
< 


"iii 


FUJITSU 


an 6lMB3756 


TYPICAL PERFORMANCE CHARACTERISTICS 


Fig.3 — INPUT TO OUTPUT 
Fig. 2 — BIAS CURRENT VOLTAGE DIFFERENTIAL vs 
vs INPUT VOLTAGE , JUNCTION TEMPERATURE 


Bias Current IB (mA) 
Input to Output Voltage 
Differential VIN-Vo2 (V) 


4 
Input Voltage Vj, (V) Junction Temperature T , (°C) 


Fig. 4 — OUTPUT NOISE VOLTAGE Fig. 5 — POWER DISSIPATION 
vs EXTERNAL CAPACITANCE CURVES 


: Infinite Heat Sink 
: 100 cm? Al 

: 250m 2AL 

: Free Air 


Output Noise Voltage VNo (WV) 
Power Dissipation Pp (W) 


120 160 
External Capacitance Ca(yF) Ambient Temperature T, (°C) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued 


Fig.7 — OUTPUT VOLTAGE 
Fig.6 —OUTPUT VOLTAGE DEVIATION vs INPUT 
vs INPUT VOLTAGE VOLTAGE 


Output Voltage Voo,V01,Vo2 (V) 


Output Voltage Deviation AVo (mV) 


Input Voltage V,; (V) 


Input Voltage Ving (V) 


Fig. 9 — OUTPUT VOLTAGE 
Fig.8 — OUTPUT VOLTAGE vs DEVIATION vs LOAD CURRENT 
LOAD CURRENT 


oe) 


N 


~ 
Ouptut Voltage Deviation 
AVoo, AVoo, AVoo (mV) 


Output Voltage Voo,Vo1,Vo2 (V) 


Load Current 1, (mA) 


Load Current |_| (mA) 


4-17 


hhh 


FUJITSU 


nani ~—6MB3756 


TYPICAL PERFORMANCE CHARACTERISTICS (Continued) | 


Fig.10 — OUTPUT Fig. 11 — CONTROL INPUT 
VOLTAGE vs CONTROL CURRENT vs CONTROL INPUT 
INPUT VOLTAGE : VOLTAGE 


Output Voltage Vo1, Vo2 (V) 
Control Input Current lic (yA) 


; , 1 2 
Control Input Voltage Vi, (V) Control Input Voltage V,_ (V) 


Fig. 12 — APPLICATION CIRCUIT 


Note: CIN is required if the regulator is located at a distance from the power supply filter. 
CR improves output noise and ripple rejection. 
Coo, Co1, Co2 improve transient response. 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-08P-M01) 


.798 (20.28) MAX 


.748 (19.00) MAX 


2-C .039 (1.00) 
MAX .075 (1.90) 


.063 (1.60) 


.063 (1.60) ,630 (16.00) MAX 
DIA 


| .346 (8.80) 
.472 (12.00) 


.236 (6.00) .315 (8.00) 


+ .012 
.039 "6 


(10055 89°) 
a 


146 (3.70) MAX 
.020 + .004 .177 (4.50) MIN 


(0.50 + 0.10) ¥ .017 + .002 


(0.43 + 0.04) 
+ .012 
047 "6 
100 (2.54) TYP 


Dimensions in 
inches (millimeters) S08004S-6C 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 
contained in this document has been carefully checked and is believed to be 
reliable. However, Fujitsu assumes no responsibility for inaccuracies. 
Fujitsu reserves the right to change products or specifications without 
notice. This document published by FUJITSU LIMITED, Tokyo, Japan. 
U.S.A. distribution by U.S. Technical Publications Department, Fujitsu 
Microelectronics, 3320 Scott Bivd. Santa Clara, CA 95054-3197. European 
distribution by Fujitsu Mikroelektronik GmbH, Arabella Center 9, OG/A, 
Lyoner Strabe 44-48 D-6000, Frankfurt—Niederrad 71, F.R. Germany. 
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May 1987 
Edition 1.0 


PULSE-WIDTH-MODULATION CONTROL CIRCUIT 


The Fujitsu MB 3759 is complete pulse-width modulation control system on 
a single monolithic chip. The MB 3759 consists of an internal 5.00V reference, 
two or-connected amplifiers, externally timed (or synchronized) oscillator and 
control ramp generator. The MB 3759 provides for either push-pull or single- 
ended mode of operation with external control of dead-band. 

The two NPN output transistors have uncommitted emitters and collectors 
that can be used to either sink or source up to 200 mA each. PLASTIC PACKAGE 


DIP-16P-M04 


Complete pulse-width-modulation system with power control circuit 


Either push-pull or single-ended mode of operation 


Internal circuitry prohibits double pulse at either output 


On-chip voltage reference 


CERAMIC PACKAGE 
DIP-16C-C01 


Uncommitted output drivers 
Master or slave oscillator control 
Dual error amplifiers 


Under voltage lockout function 


Package: 16-pin Plastic DIP Package 


16-pin Ceramic DIP Package PLASTIC PACKAGE 
16-pin Plastic FPT Package FPT-16P-M02 


PIN ASSIGNMENT 
ABSOLUTE MAXIMUM RATINGS (See NOTE) 


[Power Supp vote | Ves | +d 


TOP VIEW 


Amplifier Input Voltage 


Plastic DIP 
POWEr : Ceramic DIP 
Dissipation 

Plastic FPT 


93y ‘d3u 


Operating 
Temperature | FPT 
re 


Storage Temperatu 


* PFT package is mounted on the epoxy board. (4 cm x 4 cm x 0.15 cm) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 — MB 3759 BLOCK DIAGRAM 


OUTPUT CONTROL 
: ES 
C+ (5) a> T = ) 
x Lo) =: 
= 0.2v 1-4 [\ Cc 
DEAD TIME ae sD: (11) Ce 
CONTROL 
O 
ERROR AMP1 
REFERENCE 
REGULATOR (14) VREF 


+IN ia) 

Sty PWM COMPARATOR 
“w@) 
+IN (16) 

y ee GND 
-"@ 


ERROR AMP2 
FEED BACK eG) i 
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RECOMMENDED OPERATING CONDITIONS 


D1IP-package FPT-package 


T 


| Tye | Max 
fea dee 
ene Soe 
ps0 | 100 


| Min | tye ve 
i oil OO 
Note: These recommended operating conditions are based on the standard condition. — 


When used at higher supply voltage, careful consideration for the ambient temperature, power consumption and so on 
is necessary. 


ELECTRICAL CHARACTERISTICS (1a =28°c, Vcc = 15v) 


Reference Hysteresis 
Voltage 
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ELECTRICAL CHARACTERISTICS (continued) 


Parameter Condition 


Oscillator Section 


Peers [racers | 
Eee 


Dead-Time Control Section 


% 
% 


£3 
+0.1 


Maximum Duty Cycle V.=0 
(Each Output) | 
0% Duty 
Threshold 
DM 


Max. Duty 
Cycle 


Effor Amplifier Section 


Input Offset Voltage 


Common-Mode Input 
Voltage 


Open-Loop Voltage A 
Amplification v 
Unity-Gain Bandwidth 


Common-Mode Rejection 
Ratio 


Output Sink Current 
(3 pin) 


~BV < Vip <-15mV, 
Vo = 0.7V 


7 15mMV < Vip <5V, 
SOURCE Vo =35V 
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ELECTRICAL CHARACTERISTICS (continued) 


Output Section 


Emitter Leakage Current | leo | Vec = Vc = 40V, Ve = OV 


Cc 
Emitter 
Saturation 
Voltage 


Emitter 
Output Control Input , igs 
Current OPC V, = Veer 


PWM Comparator Section 


Input Threshold Voltage 0% Duty 
Input Sink Current (3 pin) Vo (pin 3) = 0.7V 


Total Device 


Power Supply Current V4 = 2V, See Fig-2 
Stand-by Current Viping) = Vrer, !/O open 


Switching Characteristics 


Fall Time Grounded ea 


Fall Tine Follower 
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Fig. 2— TEST CIRCUIT 


Vcc = 15V 
° {5082/2W 


Fig. 3 — OPERATING TIMING 


Vv 
Voltage at C+ Vv 


OUTPUT1 


OUTPUT2 


OSCILLATION FREQUENCY 


fosc = 1.2/(R+ ° Cr) R+ SAD 
C+ : pF 
fosc : kHz 


FUNCTION TABLE 


Single-ended or parallel output 
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TYPICAL ELECTRICAL CURVES 


Fig. 4-— REFERENCE VOLTAGE | Fig. 5 — REFERENCE VOLTAGE 


vs. POWER SUPPLY VOLTAGE vs. TEMPERATURE 


AVREF (mV) 


AV REF (mv) 
REFERENCE VOLTAGE CHANGE 


REFERENCE VOLTAGE CHANGE 


TEMPERATURE Ty, (°C) 


REFERENCE VOLTAGE Vpre_r (V) 


POWER SUPPLY VOLTAGE V¢c¢ (V) 


Fig. 6 — OSCILLATOR FREQUENCY Fig. 7 — DUTY RATIO vs. DEAD 
vs. Ry, Cy TIME CONTROL VOLTAGE 


DUTY RATIO Ton/T (%) 


OSCILLATOR FREQUENCY fosc (Hz) 


2k Sk 10k 20k 100k 200k 500k 
TIMING RESISTANCE Rr (2) DEAD TIME CONTROL VOLTAGE Vp (V) 


Fig. 9 - OUTPUT VOLTAGE 
Fig. 8 - OPEN LOOP VOLTAGE vs. OUTPUT CURRENT 
AMPLIFICATION vs. FREQUENCY (FEED BACK TERMINAL) 


pe ae 


Ay (dB) 
HIGH-LEVEL OUTPUT VOLTAGE 
VOH (V) 


BERRREL AEE 


OPEN LOOP VOLTAGE AMPLIFICATION 
LOW-LEVEL OUTPUT VOLTAGE Vo, (V) 


10 100 1k 10k 100k 1M 
FREQUENCY f (Hz) 


OUTPUT CURRENT Io1, loy (mA) 
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TYPICAL ELECTRICAL CURVES (continued) 


Fig. 10 - COLLECTOR SATURATION VOLTAGE Fig. 11 — EMITTER SATURATION VOLTAGE 
vs. COLLECTOR OUTPUT CURRENT vs. EMITTER OUTPUT CURRENT 


1.2 
Vec = 15V 


Vsatc (V) 
EMITTER SATURATION VOL.TAGE 
Vsate (V) 


COLLECTOR SATURATION VOLTAGE 


COLLECTOR OUTPUT CURRENT Ic (mA) EMITTER OUTPUT CURRENT le (mA) 
Fig. 12 — OUTPUT VOLTAGE Fig. 13 — POWER SUPPLY CURRENT 
vs. REFERENCE VOLTAGE vs. POWER SUPPLY VOLTAGE 
2 7 
Zz 
> rs 
rs 
> << 
if BE 
< ~§ 
F ey 
—J Qa om 
S 3 § 
- cn 
= = 
- Oo 
a) oa 
Oo 
0 10 20 30 40 
REFERENCE VOLTAGE Vpre_er (V) POWER SUPPLU VOLTAGE Vec (V) 
Fig. 14 — POWER DISSIPATION Fig. 15 — AVAILABLE POWER 
vs. POWER SUPPLY VOLTAGE DISSIPATION vs. TEMPERATURE 
= (lo, Ip) = 
3 (200.10) | (mA) | = 
— ( — 
ra) a) 
a ou. 
6 6 
E E 
a a 
a B 
ra) ra) 
oc oc 
= = 
° 
POWER SUPPLY VOLTAGE Vcc (V) TEMPERATURE Ta (°C) 
Note: Io is collector output current at emitter grounded mode. Note: C (Ceramic DIP) P (Plastic DIP) PF (Plastic FPT) 
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TYPICAL APPLICATION 


Fig. 16 — Chopper 


Vout ADJUST 


Bean ace eet ce , Vout = V TO6V 


lout = 1A 


7T5KQ XS Voyt ADJUST 


10KQ 
33KQ comp Vcc E, 
KO, 


100 
0.22uF : 
2.2KQ = A 


= REF 
(B) 


10uF 47KQ 


DEAD-BAND ADJUST + 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 


INDEX-1 


.244+.010 .300 (7.62) TYP 
(6.20+0.25) 


+.008 +0.2 | .010+,002 
oo ees (19.55*0.2) 


(0.25+0.05) 


INDEX-2 


+,012 
03975 


.050(1.27)MAX (0,99*0-3) 


| .172(4.36)MAX 


.118(3.0) MIN 


100(2.54) | z 018%.003 920(0.51)MIN 


TYP (0.46+0.08) 
Dimensions in 
+0.3 inches (millimeters) 
(7,52°9°3) 


© FUJITSU LIMITED 1986 016033S-2C 


4-29 


“ncn 


FUJITSU 


MB 3759 lili 


PACKAGE DIMENSIONS 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 


.004*:004 


+0.1 
(0,194) 


(STAND OFF) 


i i 
1c i ie 
ft fe ff ff ff A .008(0.20) 
.307+.016 ae! 
J (7.8+0.4) .272+.012 


.209+,012 
(5.3+0.3) (6.9+0.3) 
.020(0.50) 


.007(0.18) 
.020+ .008 


(0.5+0.2) 027(0.68) 
+.002 
,050(1.27) 006 _ "901 
.018+,004 ( 
gan _ (0.15+0-08) 


(0.45+0.1) ~0.0 


.085(2.15)MAX 


.031+.008 
(0.8+0.2) 


Dimensions in 
inches (millimeters) 
© FUJITSU LIMITED 1987 F 16005S-3C ( 
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16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16C-C01) \ 
0° to 15° 


R.025(0.64) 
REF 


+0.30 +0.36 .300(7.62) TYP 
(6.30 “O59! (7.90" 9 56) 


+.028 +0.71 
-760 nog | 1 9.30_ 4 5) 


.050(1.27) MAX ; (0.25*0-10) 


-0.05 


| .200(5.08)MAX 


.134+.014 
(3.40+0.36) 


.100+.010 
.032+.012 
(0.81+0.30) 
0607-002 .700(17.78)REF 
: —.004 +.005 +0.13 Dimensions in 
.018 ° (0.46'~" ~) ek ave 
(1.527008) ~.003 —0.08 inches (millimeters) 
~0.1 


© FUJITSU LIMITED 1987 D16011S-2C 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 


Fujitsu Limited or others. Fujitsu Limited reserves the right to : 
FUSITSU LIMITED change device specifications. ! 
ommunications and Clectronics | 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: ‘‘FUJITSULIMITED TOKYO” 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361FT TOR J | 
FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Bivd., Santa Clara, CA95054-3197, U.S.A. . 
Phone: 408-562-1000 Telex: 910-338-0190 FUJITSU SNTA 
FUJITSU MIKROELEKTRONIK GmbH. : | 
Arabella Center 9, OG./A, Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 


Phone: 69-66-320 Telex: 411963 FMG D 

FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tsim Sha Tsui Centre, West Wing 66, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 


© FUJITSU LIMITED 1987 Printed in Japan OV2286-875C 
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VOLTAGE DETECTOR 


Designed for voltage detector applications, the Fujitsu MB3761 is a dual comp- 


eo) a \e]= 


DETECTOR 


arator with a built-in high precision reference voltage generator. Outputs are © 


open-collector outputs and enable use of the OR-connection between both 
channels. Both channels have hysteresis control outputs. Because of a wide 
power supply voltage range and a low power supply current, the MB3761 is suit- 
able for power supply monitors and battery backup systems. 


e Wide power supply voltage range: 2.5 V to 40 V 


@ Low power and small voltage dependency supply current: 250 LA typical. 
e Built-in stable low voltage generator: 1.20 V typical. 
® Easy-to-add hysteresis characteristics. 


e Package: 8-pin Plastic SIP Package (Suffix: -PS) 
8-pin Plastic DIP Package (Suffix: -P) 
8-pin Plastic FPT Package (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


a ae ee 


Output Current 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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PLASTIC PACKAGE 
SIP-08P-M03 


PLASTIC PACKAGE 
DIP-O8P-M01 


: aN 
WG NON 


PLASTIC PACKAGE 
FPT-08P—M01 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


IK 
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Figure 1. MB3761 Equivalent Circuit 


: gree = 


Alig 


RECOMMENDED OPERATING CONDITIONS 


[oun omnis | te] 
[cup caren stone | tg 
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ELECTRICAL CHARACTERISTICS (1, = 25°c, Veo = 5v) 


Power Supply Voltage ; 


Threshold Voltage lo=2mA, Vo=1V 


loa= 4.5 mA, Voa= 2V 
IHA= 20 WA, VHA=3V © 3 


Values 
Unit 


+ 
< 
S 


* 
= 
3 
< 


= fe 
<|< |>1> 


Offset Voltage between 
Outputs 


Temperature Coefficient of : 5 

Threshold Voltage _% eS AIG 

Difference Voltage on 

Threshold Voltage AVTHAB ~10 
between Channel 


Input Current 
Output Leakage Current Vo = 40 V, YVi=1.0 V 


3 
< 


mv/°C 


ia 
3 
= 


> 


els 
> 


3 
> 


LA 


Hysteresis Output Leakage Neo SO Vi NHAS Oe a Nits OW 
Current 
VuB = 40 V, Vn= 1.5 V 
Output Sink Current 


> 


rr 


—_ 


Hysteresis Current 
Output Saturation Voltage - 

oe eee lo= 3.0 mA, Viy= 1.5 V 
V l= 20 pA, Vi, = 1.5 V 
Hysteresis Saturation . al 


tpLH Ri=5 KO 


3 


tc 


n n 


3 
<i< 


200 


< 


2 


oO 


V 


3 


| Output Delay Time 


4-34 


ean 


FUJITSU 
i! =MB3761 


Figure 2. Operational Definitions 


Voa 
O Voc 


R, Aa er 
MipAS Te Tea ViHB a a eee VR VrTH(51.20V) 


R R Ry 
Vita =(1+ RoW Ry YR" Ry Voc VitB a ae Pe Ro // R= 


Fig. 3 - Power Supply Current 
vs Power Supply Voltage 


Power Supply Voltage Voc (V) 


R2R3 
Ro + Rs 


Rs Re 
Rs // Rg6= Ret Rg 


Fig. 4 — Hysteresis (A) Current 
vs Power Supply Voltage 


Hysteresis 150 
(A)Current 


lHHA( LA) 
120 


90 


60 


Power Supply Voltage Vcc (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


Fig. 5 - Output (A) Voltage 


Fig. 6 - Output (B) Voltage 
vs. Output (A) Current 


vs. Output (B) Current 


Output 
B 


Voltage 
VoLB (V) 0.8 


Output (A) Current lo. a (MA) Output (B) Current lo.g (mA) 


Fig. 7 - Threshold Voltage Fig. 8 - Threshold Voltage 
vs. Power Supply Voltage vs. Temperature 


Threshold 1.22 
Voltage 
VtH (V) 


Threshold 1.22 
Voltage 
VtH (V) 


1.21 


Power Supply Voltage Voc (V) Temperature Ta (°C) 
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APPLICATION EXAMPLES 


Figure 9. Addition of Hysteresis 


Voc (Vin ) 


V, 
OA Vi (Voc) 


Vira VIHA 
R, + Ro Ro 
Vina =(1+ ) V2 VILA = aa) vA 


GND R3 


Voc 


Vos i Vin 


Vos 
GND 


Vi 


Note: All calculations occur with the output voltage 
at 0. The hysteresis values are adjusted for 
load condition and saturation voltage. 


V Si, Aig eiee aay, 
HB = (1 + VR ILB = Asha 8 
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APPLICATION EXAMPLES (Continued) 


Figure 10. Voltage Detection for Alarm 


Vo 


Se Voc 


Veet VecH 


Ry R3 
Veou= Usa a Meeker (aXe 


VecL2 2.5V 


For hysteresis, a positive feedback from pin 2 or 7 is required. 


Figure 11. Voltage Detection for Alarm 


Voc 
Voct VocH 


R3 R, 
VocH = (1 + Ra ) Vp VoecL= (1 + he. ) Veg 


Vec.2 2.5V 
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APPLICATION EXAMPLES (Continued) 


Figure 12. Programmable Zener 


Channel B can be used independently. 


Figure 13. Recovery Reset Circuit 
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APPLICATION EXAMPLES (Continue) 


Figure 14. DC Characteristics Figure 15. Response Characteristics 


Vo(V) 6 


e Voltage Threshold Levels (Veo, and Vocy) and 
Hysteresis Width can be changed by the resistors 
(R , through Rg ). 


Ri+ Rot R 
Ry (Rat Bs 
Rs Ra TH 


@ Power-On Reset Time Is provided by the following 
approximate equation: 


VocH = Voc +t 


VTH 
Voc 


tast = “Cy Ra ein {it - (1 + 


R, } 
Rot Ra ) 
e The recommended value of h FE of the external 
transistor is from 50 to 200. 


e inthe case of an instant power fail, 
the remaining charge in C, effects trast: 


e If necessary, the reversed output is provided 
on HYS terminal 


4-40 


in 


FUJITSU 
TIA] MB3764 


PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-08P-M03) 


128 + .010 
(3.25 + 0.25) 
+ ,006 + 0.15 
_—— 774 _ (9144 (19.65 _ 9 35 ——t 
INDEX-1 
244 + .010 
(6.20 + 0.25) INDEX-2 
323 + .012 
| (8.20 + 0.30) 
157 + .012 010 + .002 
(4.00 + 0.30) (0.25 + 0,05) 
eco 6 ¥ 
+ 0.30 
(0.99 . 100 (2.54) TYP 


+ .012 .020 + .003 


061 _9 (0.50 + 0.08) 
(1.62 79°) 
Dimensions in 
inches (millimeters) S08010S-2C 
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PACKAGE DIMENSIONS (Continued) 


+ .014 
.035 ‘O12 


+ 0.35 
(OOF 20,30: 


+ .012 
.039% 


(0.99 * 9.90) 


Dimensions in 
Inches (millimeters) 


1370 7 ‘p41 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-08P-M01) 


.244 + .010 
{6.20 + 0.25) 


300 (7.62) TYP 


+ .016 0.40 


; ,010 + .002 
0.30) | 


(9.40 7 | ! 
(0.25 + 0.05) 


100 (2.54) TYP 
172 (4.36) MAX 
020 (0.51) 

MIN 


118 (3.0) MIN 


.018 + ,003 
(0.46 + 0.08) 


+ 0,30 


060 te (162 5) 


DO8006S~-20 
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PACKAGE DIMENSIONS (Continued) 


8-LEAD PLASTIC FLAT PACKAGE 
250+ 919 (CASE No.: FPT-O08P-M01) 
(6.35+ 9:38 


002 (0.05) (MIN 
(STAND OFF) 


.307 + .016 


.209 + .012 
(5.30 + 


ae 


.050 (1.27) Typ r .018 + .004 .006* - 884 | K 020+ .008 


0.45 + 0.10 + 0.0 (0.50 + 0.20) 
peers (0. 15" 9:02 


View “A” 


.008 (0.20) 


.085 (2.15) MAX 
.020 (0.50) 


.007 (0.18) MAX 


“Dimensions in .027 (0.68) MAX 


inches (millimeters) FO8002S-2C 
The information contained in this document does not convey any license responsibility for inaccuracies. Fujitsu reserves the right to change 
under the copyrights, patent rights, software rights or trademarks products or specifications without notice. This document published by 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu) products are FUJITSU LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
included as a means of illustrating typical applications. Complete Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
information sufficient for construction purposes is not necessarily given. Santa Clara, CA 95054-3197. European distribution by Fujitsu 
The information contained in this document has been carefully checked Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
and is believed to be reliable. However, Fujitsu. assumes no D-6000, Frankfurt-Niederrad 71, F.R. Germany. 
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EM FUJITSU MICROELECTRONICS, INC. Product Profile 


High Speed PWM Control Circuit 


This device Is a pulse width modulation control monolithic IC with Internal high 
speed comparator and op amp for high frequency switching regulator system 
(up to 500kHz). it has a totem-pole output to drive power MOS FET, power 
supply standby mode and primary control functions. 


PLASTIC PACKAGE 
DIP-16P-M04 


Features 


High Frequency Switching Operation (f = 1 ~ 500kHz) 

internal Wide Band Op Amp (BW = 8MHz typ.) 

Internal High Speed Comparator (tpd = 150ns typ.) 

Low Power Consumption (1.5mA at standby, 8mA at operation) 
High Current Drive with Totem Pole Output (4100mA, +600mA peak) 
Dead Time Adjustable 

Soft Start and Quick Shutdown Functions 

Protection for a Stable Operation at Low Voltage PLASTIC PACKAGE 
Over Voltage Protection FPT-16P-MO02 


ABSOLUTE MAXIMUM RATINGS 


| Maximum Ratings Values 
Symbol 
DIP Package SOP Package 


Pama pve |» |» |v 
Tesco fe | omy | my | 
[ret vse wrovmre | wen | verworan | vewaran | v_ 


Operating Temperature -20 ~ +80 -20 ~ +75 
Storage Temperature -55 ~ +125 -55 ~ +125 


*1: Duty < 5% 
*2: TA = 25°C 
*3: TA = 25°C, Soldered on Epoxy Board of 40mm x 40mm 


Copyright © 1988 by Fujitsu Microelectronics, Inc. 
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PIN ASSIGNMENT 


(TOP VIEW) 


+IN (OP) C41 
-IN (OP) (42 


FUNCTION BLOCK 
OVER CURRENT DETECTOR 


PWM 
COMPARATOR 


SAW-TOOTH WAVE 
GENERATOR 


ERROR AMP 


-™ VOLTAGE DETECTION 


| REFERENCE | 
5.0 +0.1V 
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*Duty ¢ 5% 


Electrical Characteristics 


Vcc = 6V: TA = 25°C 


[eee [mdm | eon 
ee oe ee 
Ct = 1000pF, RL = co 


Reference 
Voltage 


Output 
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Electrical Characteristics (continued) 


Vcc = 6V: TA = 25°C 
| Block Symbol Condition 
DMAX V4 =1.5V 


Dead Time 


: 70 
Vcc = 7V, IDTc = -0.3mMA 4.5 


V3 = 2.5V 


Ty Unit 


Input Bias Current 


= 
> 


Maximum Duty Cycle 


° 
o~ 


0% Duty VD 3 


Input Voltage 


Control 


Max. Duty 


D 
VDM 
Discharge Voltage VDH 


+ : 

N or G 
S 
re) ee 
; Oo 


input Offset Voltage VIO (OP) 0 


Bn 
3 
< 


Input Offset Current +30 +300 


nA 


Input Bias Current iB (OP) 


R 
- 


= 
> 


Common Input Voltage 3 


Error Amp Voltage Gain 


70 
Gain Band Width 


= 
<r 
N 


Slew Rate 


V/s 


L = 10kQ, Av = 1 
VIN = 0 ~ 10V 


Is = 0.3mMA 


VIO (C) 
VIN = 1V 
VIB (C) 
50mvV over drive 


BW 
Common Rejection Ratio CMR 
Output “H” Voltage VOH 
Output “L” Voltage VOL 


Input Offset Voltage 


a 
—_ 
ai 
3 


+ £ 


input Bias Voltage 


c 
> 


Current 
Comparator 


Common Input Voltage 


Voltage Gain 2 


S 
oO 


Av (C) 


< 


/ 


< 


Response Time 


PWM 
Comparator 
Input Voltage 


0% Duty Cycle VOPO 3-pin Voltage 


Maximum Duty Cycle VoPM RT = 18kQ, Cr = 680pF 


Operating Voltage 


Over Voltage 
Detector 


Input Current 


r 
> 


OFF — ON VTHH 


1 


Shutdown at 
Low Supply 
ON — OFF 


co 
fo) 


Stand-by Mode 


3 


Supply 
Current 


IccsTB 
RT = 18kO, 


Operating Mode icc 
Vz 
IZ 


Zener Voltage 5 


Zener Current 


3 
> 
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 


INDEX-1 eae 
.244+.010 300 (7 
(6.2010.25) POO GAL 
INDEX-2 | 
ents 19.55+0.2 dl .010+.002 
~ 012 (19.5575°3) (0.25+0.05) 
+.012 
039° 5 


.050(1.27)MAX 


(0.99*9-3) 


| .172(4.36)MAX 


.118 (3.0) MIN 
.100(2.54) | | | | .0182.003 
.020(0.51)MIN 
. -O Dimensions in 
(1.52+0.3) inches (millimeters) 
~"-0 


© FUJITSU LIMITED 1986 016033S-2C 
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POWER SUPPLY MONITOR 


The Fujitsu MB 3771 is designed to monitor the voltage level of one or two 
power supplies (+5V and an arbitrary voltage) in a microprocessor circuit, 
memory board in large-size computer, for example. 


If the circuit’s power supply deviates more than a specified amount, then the 
MB 3771 generates a reset signal to the microprocessor. Thus, the computer 
data is protected from accidental erasure. 


Using the MB 3771 requires few external components. To monitor only a +5V 
supply, the MB 3771 requires the connection of one external capacitor. The 
level of an arbitrary dectection voltage is determined by two external resistors. 


The MB 3771 is available in an 8-pin Dual In-Line, Signal In-Line Package 
or space saving Flat Package. 


® Precision voltage detection (Vsq = 4.1 to4.3 V) 
@ User selectable threshold level with hysterisis (Vsg = 1.24 V) 


@ Monitors the voltage of one or two power supplies (5 V and an arbitrary 
voltage, 2 1.23 V) 


@ Low voltage output for reset signal (Vcc = 0.8 V typ.) 
@ Minimal number of external components (one capacitor min.) 
@ Low power dissipation (Ic¢ = 0.35 mA typ., Vec = 5 V) 


@ Available in a variety of packages 
* §8-pin Dual In-Line Package 
* 8-pin Single In-Line Package 
- 8-pin Flat Package 


ABSOLUTE MAXIMUM RATINGS 


-0.3 to +20 


-0.3 to Vect0.3 V 
(<+20) 


-0.3 to +20 
-0.3 to +20 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


4-49 


FUJITSU MRO ude aaa 


MB 3771 


August 1988 
Edition 1.1 


PLASTIC PACKAGE 
DIP-O8P-M01 


PLASTIC PACKAGE 
SIP-08P-M03 


FPT-O8P-MO1: See page 20 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Mtn 
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BLOCK DIAGRAM OF MB 3771 


REFERENCE VOLTAGE 


Comparator A 


> 


Comparator B 


FUNCTIONAL EXPLANATIONS 


Detection voltage inputs A and B are connected to the in- 
verting input of Comparators A and B respectively. Both 
comparators have built-in hysterisis. If either Vsq or Vsp 
drops lower than about 1.23V, then RESET goes low. 


Comparator B is used for the arbitrary preset voltage detec- 
tion (See Example 3), or as forced reset input for TTL logic 
level input. (See Example 6} 


Comparator C is designed as an open-collector output with 
inverted polarity input/output characteristics. Comparator 
C has no hysteresis. It can be used for over-voltage detection 
(See Example 11), generation of RESET signal by positive 
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Comparator C 


logic (See Example 7), and generation of reference voltage 
(See Example 10). 


Note that Vsg and Vgc should be connected with Vcc and 
GND respectively. (See Example 1.) 


The MB 3771 can detect about 2us voltage sag/surge of the 
power supply. The user can add delayed trigger capacity by 
connecting a capacitor between inputs Vga and Vgg. (See 
Example 8) 


Internal pull-up resistor on the RESET line provides for high 
impedance loading (i.e. CMOS logic). 


Mani 
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RECOMMENDED OPERATING CONDITIONS 


parameter 


Supply Voltage +3.5 to +18 


Output Current (RESET) lRESET 0 to 20 mA 


Operating Ambient Temperature -40 to +85 


ELECTORICAL CHARACTERISTICS 


DC Characteristics (Vcc = 5V, Ta = 25°C) 


« = V 
ati SAL 
Voltage Falling Vec, Ta = -40 to +85°C 
V 
V 


Min 


Supply Current 


Ww 
oi 
o 
= 
> 


- 
oO 
oO 


wo >; >| =] & 
© 0 w lw] hm | wb 
o!lo!lolo 

= : 


ins ve 
Vec Ta = -40 to +85 C 


_= 
oOo 


Hysterisis Width 


Sagging Detection Voltage 


< 
I 
< 
” 
> 

oi 


o1 oO oO jo) 
NO 


1.230 1.248 


1.230 1.260 


Vsp Ta = -40 to +85 C 1.200 


Deviation of Detection 
A 


£ 
NO 


~ 
© 


— 
meng 

wef 
lreset = 3MA, Vsg = OV 
ise vnov 
: 
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Input Current 


SB ~ 
cc 
cc 
Vsp 
cc > 
ace 
pg =0 


NO 


BSS 
on 


High-level Output Voltage 


0.28 
Output Saturation Voltage 
0 


OO 


4 


1 


NO 


© . 
oo 


—_ 
oO) 
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ELECTORICAL CHARACTERISTICS (Cont'd) 


DC Characteristics (Vcc = 5V, Ta = 25°C) 


Input Current 
Detection Voltage Vsc 


Typ 


Vsc, Ta = -40 to +85°C 


Deviation of Detection 


Output Leakage Current Vonc = 18V 
Output Saturation Voltage loutc = 4mA, Vsc = 5V 
Output Sink Current Votc = 1.0V, Vsc = 5V 


Reset Operation Minimum _ 7 
Supply Voltage Votr=0.4V, lReset = 200UA 


AC Characteristics (Vcc =5V, Ta = 25°C, Cy = 0.01yF) 


Parameter Condition Symbol 
Min Typ 


a 
Preserowmaninwon| i wef os fe 
Tassermuwetiw —[Rczamarvomr [mw | | | _ 


Propagation Delay Time 


1 


o1 
‘= 


—, 
N 


Unit 


; 


NO io) 
—- 

—— 

oO 

_~ ~ 

7) a 


< 
m7 
0 
a 
i 
Hl 
ied 
N 
xn 
re) 
i?) 
BS 
H 
—, 
° 
-) 
o 
“Tl 
> 
Xs 
Be 
F 
n 


n 
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Point 1: 
Point 2: 
Point 3: 


Point 4: 


Point 5: 


Point 6: 
Point 7: 
Point 8: 


ae 
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FUNCTION EXPLANATION 


When Veg rises to about 0.8V, RESET goes low. 
When Vcc reaches Vg + Viyys, Cz then begins charging. RESET remains low during this time. 
RESET goes high when C+ begins charging. 
Top ~ Cy x 10° [ms] 
When Vc level drops lower then Vs, then RESET goes low and Cy starts discharging. 
When Vcc level reaches Vg + Viys, then Cy starts charging. 


In the case of voltage sagging, if the period from the time Vcc goes lower than or equal to Vg to the time 
Vec reaches Vs + Vuys again, is longer than tp,, (as speicified in the AC Characteristics), Cy is discharged 
and charged successively. 


After Tpo passes, and Vcc level exceeds Vs + Viyys, then RESET goes high. 
Same as Point 4. 
RESET remains low until Vcc drops below 0.8V. 
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EXAMPLE 1: 5V Power Supply Monitor 
MB 3771 


Logic Circuit 


NOTE: Monitored by Vs,. Detection Threshold Voltage is Vsa_ and Vsay.- 


EXAMPLE 2: 5V Power Supply Monitor with external adjust 
Vec O 


MB 3771 


Logic Circuit 


NOTE: Detection voltages can be adjusted as shown below. 


. Detection Voltage 
R, [kQ] Ro [kQ] 
Vsa_ [V] Vsan [VI 
10 3.9 4.4 4.5 


9.1 3.9 4.1 4.2 


EXAMPLE 3: Arbitrary Voltage Supply Monitor 
Example 3a: Case: Voc < 18V 


Vec O 
MB 3771 
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EXAMPLE 3: Arbitrary Voltage Supply Monitor 
Example 3b: Case: Vec 2 18V 


O Stablized 5V 
100k 


33k 


@ RESET output levels range from OV to 1V approximately. Device damage may occur if RESET 
exceeds its high level (1V). 
® Output voltage and maximum RESET voltage levels are determined by resistor R, and Ro. 


@ In this case, the 5V stabilized output can be used to power TTL circuitry. . 
@ Using the chart below, the value of R3 can be determined with respect to the output current. 


Min. Vec”™ R, Ro R3 
[MQ] [k&2] [kQQ] 


for adequat 
RESET [V] 

20 

[10 [| 38 -'| 1a | | 56 | <o5 

(«of | i | om | » | | <16 


Output 
Current 
[mA] 


Detection 
Voltage 


Logic Circuit 


NOTE: 5V is monitored by Vs,. Detection voltage is about 4.2V. 


12V is monitored by Vsg. When R, = 390kQ2 and Ry = 62kQ2, Detection voltage is about 
9.0V. Generally the detection voltage is determined by the following equation. . 


Detection Voltage = (R; + Ro) ° Vsp/Ro 
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EXAMPLE 5: 5V and 12V Power Supply Monitor 
(RESET signal is generated by 5V, Voc, = 5V, Veco = 12V) 


IRG or Port 


Logic Circuit 


Where R, = 390kQ, Ro = 33kQ, Rg = 30kQ, Rg = 100kQ, Ry = 10kQ 


NOTE: 5V is monitored by Vsa, and generates RESET signal when Vc, detects voltage sagging. 12V 
is Monitored by Vgc, and generates its detection signal at OUTc. 


The detection voltage of 12V monitoring and its hysterisis is determined by the following 
equations. 
R, + Ro + Re ' rear 
Detection voltage = —-———-————. Vgc. (8.95 volts in the circuit above) 
Ro + Rg 
R, (R3 - R3(|Rq) 


Hysterisis width = ————_—________ 
" (Ro + R3) (Ro + Rall Ra) 


Vsc (200mA in the circuit above) 


EXAMPLE 6: 5V Power Supply Monitor with forced RESET input 


RESIN O 


MB 3771 


NOTE: RESIN is an TTLT compatible input. 


4-56 


Mn 


FUJITSU 
MB 3771 Iii 


EXAMPLE 7: 5V Power Supply Monitor with Non-inverted RESET 


MB 3771 


NOTE: In this case, Comparator C is used to invert RESET signal. OUT¢ is an open-collector output. 
R, is used as a pull-up resistor. 


EXAMPLE 8: 5V Power Supply Monitor with delayed trigger 


MB 3771 
tp min. = 4Ous 
when C, = 1000pF. 


Logic Circuit 


EXAMPLE 9: 5V and arbitrary negative voltage Monitor 


MB 3771 


O RESET 


NOTE: +5V and negative voltage are monitored at Vcc and Veg respectively. R,, Ro, and R3 should 
be the same value. The negative detection voltage is determined by as the following equation. 


Detection voltage Vs = Vsp = Vsp - Ry/R3 
Example: When Veg = -5V and Rg = 91kQ2, Vg = -4.37V. 
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EXAMPLE 10: Reference Voltage Generation and Voltage Sagging Detection 
Example 10a: 9V Reference Voltage Generation and 5V/9V Monitoring 


15V ©@ 
mee Rs 
MB 3771 
O RESET 
Cr = 
O 9V 
ee (upto 50mA) 
0.47nF = 
62k2 
NOTE: Detection Voltage: Vg = 7.2V 
Example 10b: 5V Reference Voltage Generation and 5V Monitoring 
15V O- 
Rs 
MB 3771 
O RESET 
Cr 
5V 
(upto 50mA) 
0.47 uF == 3.6kQ 
1.2k2, 


NOTE: Detection Voltage: Vs = 4.2V 


NOTE: In the above examples, the output voltage and the detection voltage are determined by the 
following equations: 


Output Voltage: Vo = (R3 + Ra)° Vsc/Ra 
Detection Voltage: Vs = (Ry + R2)° Vsp/Ro 
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Example 10c: 5V Reference Voltage Generation and 5V Monitoring 


Vec O 


MB 3771 
O RESET 


Cr 


Cy 


Using the reference table below, the value of R,; can be 
determined. Where Ro is 100kQ2, Rg is 33kQ2, C, is 0.47yF. 


Reference Table of R1, Vcc, and the output current 


Vec [V] Ry [kQ] Output Current [mA] 
ae a ae ee 


Vec © 
(5V) 


5V 


© Reference Voltage 
1.245V typ. 


GND O 


NOTE: Resistor R; determines Reference current. Using 1.2kQ2 as R,, reference current is about 2mA. 
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EXAMPLE 11: Low Voltage and Over Voltage Detection 


NOTE: Vs has no hysteresis. When over voltage is detected, RESET is held in the constant time as 
well as when low voltage is detected. 


Vs_ = (Ry + Ro)° Vse/Ro 
Vsy = (Rg + Ra) * Vsc/Ra 


EXAMPLE 12: Detection of Abnormal State of Power Supply System 


This example circuit detects abnormal low/over voltage of power supply voltage and is indicated by LED 
indicator. LED is reset by the CLEAR key. 


Vcc O 


Ry 


Ra 


Where R3 = 6202, Rg = 1kQ to 100k2 


NOTE: The detection levels of low/over voltages are determined by Vga, and R, and Ro respectively. 
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EXAMPLE 13: Back-up power supply system (Vcc =5V) 


NOTE: Use CMOS Logic and connect Vpp of CMOS logic 
with Veco: 


The back-up battery works after CS goes high as 
ViVi: 
During tpg, memory access is prohibited. 


CS’s threshold voltage V, is determined by the 
following equation: 

V1 = (Ry +R2+R3) Vse/Ra 
The voltage to change V2 is provided as the follow- 
ing equation: 

V2 = (Ry + Ro + R3)*Vsc/(Ro + Ra) 


Veco 
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Supply Current lec, vs. Supply Voltage 


Supply Current Icc, [uA] 


0 5 10 15 20 
Supply Voltage Vcc [V] 


Supply Current Iec2 [uA] 


Supply Voltage Vcc [V] 
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Detection Voltage Vspy, Vss_ [V1 Detection Voltage Vsan, Vsa_ [V] 


Detection Voltage Vsc [V] 


Mn 
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Detection Voltage Vsq vs. Ambient Temperature 


50 ~25 0 25 50 75 100 


Ambient Temperature T, [°C] 
1.30 


Detection Voltage Vgg vs. Ambient Temperature 


= 
NO 
o1 


-50 ~25 0 25 50 75 100 


Ambient Temperature T, [°C] 


1.30 


Detection Voltage Vgc vs. Ambient Temperature 


— 
NO 
oO 


-50 —25 0 25 50 75 100 
Ambient Temperature Ta [°C] 
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Detection Voltage Vgc, Vse_- Vssu [V] 


VoLr”lV]) 


RESET Output Voltage 


10 


Supply Voltage Vcc [V] 


Supply Voltage Vcc [V] 
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15 


20 


level Voltage Vo_R [V] 


ESET Low- 


R 


OUT¢ Output Voltage Vorc [ V] 


be 


RESET High-level Voltage vs. RESET Output ~\\ 
4.5 
ea 
0 -5 ~10 


RESET High-level Voltage VoypR [V] 


4.0 


RESET Output Current lop [vA] 


RESET Low-level Voltage vs. RESET Output Current 


OUT¢ Output Current loytc [mA] 
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C+ Capacitance vs. Reset Hold Time 


|Y 
J tp tp TY 
|} tt At 


oO 
3 
— 10m 
@ 
£ 
_ 
AS] 
L Im 
~ 
3 
@ 
oc 
100u 


1p 10p 100p 1000p 0.01 pu 0.1 Iu 10u 100u 


C+ Capacitance [F] 


Reset Hold Time vs. Supply Voltage (Cy = 0.01uF) 


Reset Hold Time Tpo [ms] 


Supply Voltage Vcc [V] 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 


(CASE No.: DIP-O8P-M01) 


oh TI 
INDEX 
mi 95) 
mi 45) 


iain 0) 
.386(9.8) 


.100(2.54) 


.023(0.59) 
.049(1 er TYP 
-172(4.36) MAX 


.039(0. 03910.99)_| .015(0.38) 
.051 (1.29) .021 (0.54) 


.060(1.52) 
.072(1.82) 
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8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 


(CASE No.: DiP-O08P-M02) 


INDEX 
al 95) 
“T 45) 


Po 0) 
.386(9.8) 


.023(0.59) .100(2.54) 
eee .24) TYP 


.172(4,36)MAX 


.020(0.51) |-118(3.0)MIN 
MIN 


.015(0.38) 
.021 (0.54) 
.060(1.52) 
.072(1.82) 
© 1986 FUJITSU LIMITED DO80058-1C 


039(0.99)_| 99) 
.051 (1.29) 
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.008(0.20) 
.012(0.30) 


.008(0.20) 
.012(0.30) 


MIN 
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.290(7.37) 


310(7.87) 


Dimensions in 
inches (miitimeters) 


-290(7.37) 
.310(7.87) 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-O8P-M01) 


.232(5.9) 
.260(6.6) .002(0.05) 


MIN 
(STAND OFF) 
‘a Details of “A” part 


.008(0.2) 


.291(7. 
323(8. 


.260(6.6) 


.197(5.0) .283(7.2) 


.220(5.6) 


i 
a oo 


.028(0.7) 


EA LEA SAE, 

rr Ty 

LJ = = 

ameaine ; 

.024(0.6) ~F-7 
050(1.27) 014(0,35) 039(1.0) 005(0.13) 
TYP 022(0.55) 008(0.20) 
085(2.15) 


| | 007(0.18) 
é XN 
Ss _ .012(0.3) 027(0.68) 


Dimensions in inches 
©1986 FUJITSU LIMITED F08002S-1C (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211. International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: “FUJITSULIMITED TOKYO” 


| For further information please contact: 
FUJITSU LIMITED 


Semiconductors Marketing: Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 
FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Blvd., Santa Clara, CAQ5054-3197, U.S.A. 
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 
FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9.OG./A 
Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
I Phone: 069/66 320 Telex: 0411 963 
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POWER SUPPLY MONITOR WITH WATCH-DOG TIMER 


The Fujitsu MB 3773 is designed to monitor the voltage level of a power 
supply (+5 V or an arbitrary voltage) in a microprocessor circuit, memory 
board in a large-size computer, for example. The MB 3773 aiso contains a 
watch-dog timer function to detect uncontro!. Table status of processor and 
reset system/processor. 


If the circuit’s power supply deviates more than a specified amount, then the 
MB 3773 generates a reset signal to the microprocessor. Thus, the computer 
data is protected from accidental erasure. 


When the MB 3773 does not receive the clock pulse from the processor in the 
specified period, the MB 3773 generates a reset signal to the mciroprocessor. 


Using the MB3773 requires few external components. To monitor only a 
+5 volt supply, the MB 3773 requires the connection of one external capacitor. 


The MB 3773 is available in an 8-pin Dual In-Line package space saving Flat 
Package, or a Single In-Line Package. 


@ Precision voltage detection (Vg = 4.2 V 2.5%) 

@ Threshold level with hysterisis 

@ Low voltage output for eset signal (Vcc = 0.8 V typ.) 

@ Precision reference voltage output (Vraer = 1.245 V +1.5%) 
@ External clock monitor and reset signal generator 

@ Negative-edge input watch-dog timer 

@® Minimal number of external components (on capacitor min.) 


@ Available in a variety of packages 
- §8-pin Dual In-Line Package 
- 8-pin Flat Package 
8-pin Single In-Line Package 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


4-69 


WATCH-DOG TIMER 


MB 3773 


October 1986 
Edition 1.0 


PLASTIC PACKAGE 
DIP-O8P-M01 


tt 
My) 
\\ Ny RY t 


PLASTIC PACKAGE 
FPT-O8P-M01 


PLASTIC PACKAGE 
SIP-O8P-M03 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


Ann 


FUJITSU | 
acini MB 3773 


Fig. 1 — MB 3773 BLOCK DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 


Operating Ambient Temperature -40 to +85 


ELECTORICAL CHARACTERISTICS 


(Vec =5 V, Ta ad 25°C) 


Supply Current 


High-level Output Voltage 


Vs Open. IREseT = -9 UA 


Vs =OV. IrReset = -9 UA 


Sagging Detection Voltage 
4.40 


4.30 


Reference Voltage 1.245 
CK Threshold Voltage 


1.263 


CK Pulse Width 


Input Sink Current 


BAS 


AS 


S|/o|9]|°0 
Ww Ww RO 
~ oi oi 
—_, 


Vs Open. V RESET =1.0V 


Minimum Supply Voltage Vresev ~0.4V 
for RESET output | RESET = 0.2mMA 


Vo=OV. laeseEF = 3MA 
Vg =OV. Ineset = 10mMA 


Output Saturation Voltage 
Vs Open. l RESET = 3mA 


ND C 4 
fed) 
x 


Vs Open. IRESET =10mA 
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peer ome aera epee pare eee ener oe aT mt 


Cy = 0.1 uF 


= 1000°C+ (uF) (100 ms) 
= 100°Cyr (uF) (10ms) 
20*Cyr (uF) (2 ms) 


Ter 
Two 
Twr 


wn 
= 
3 
© 
i 
oO 
= 
a 
o 
aa 


Fig. 2 — MB 3773 BASIC OPERATION 
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= . 
| Fig. 3 — MB 3773 APPLICATION EXAMPLE | 


® Sagging Monitor and Watch-Dog Timer 


Vec © 


Logic Circuits 


® Monitor for other power system 


Vec2©0 


Vec1O 


(5 V) 
Logic Circuit 
Lo _ 


at 
aL | 
a a 


Comparator with hysterisis character 


Comp. 1, Comp. 2: MB 4204 
MB 47393 


NOTE: When Veco in lower then the specified voltage, NMI low. 
If over-voltage detection of Vecz, Swap the inputs of comparator 2. 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


.244+.010 
e500 261 .300(7.62) TYP 


010.002 
+.016 
0357-014 il 370" 012 = (0.25+0.05) 


012 +0.40 
+0.35 (9.409 39) 


(0.897039) 


.100(2.54) TYP 


| .172(4.36)MAX 


SEATING PLANE 


.020(0.51) | -178(3.0)MIN 
MIN 


.018+.003 
(0.46+0.08) 


Dimensions in 


+,.012 +0.3) 
2 inches (millimeters) 


0605 “(1.527 


© 1986 FUJITSU LIMITED DO8006S- 2C 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC FLAT PACKAGE 


(CASE No. : FPT-O08P-M01) 
+.010 
—.008 


+0.25 002 
(6.357550) 002(0.05) 


MIN 


(STAND OFF) 
Details of “‘A’’ part 
, .008(0.2) 
-307+.016 1.016 
(7.8+0.4) eae 
-209+.012 O46 
(6.80 ) bo 
se nae | 20 020(0.5) 
jt 007(0.18) 
MAX 
i 008 027(0.68) 
_ |e! sone? 5+0.2) 


.250 


im i .018+.004 
.050(1 .27) | (0.45+0.10) 


TYP 


ost .002 
-.001 


+0.05 
(0.157559) 


.085(2.15)MAX 


.0315+.008 
(0.8+0.2) 


Dimensions in 


©1986 FUJITSU LIMITED FO8002S-2C inches (millimeters) 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE IN-LINE PACKAGE 
(CASE No.: SIP-O8P-M03) 


.128+.010 
774+: ae (19. estt. 2) (3.25+0.25) 


.244+.010 b pba 
(6.20+0.25) 323+.012 
| (8.20+0.30) 


EATING PLANE 
2 . .010+.002 


.157+.012 (0.25+0.05) 
Eel 0+0.3) 


+.012 
03975 
+0.30 
(0.9975-°") _ .100 (2.54) TYP 


0617-012 .020+.003 
a (0.50+0.08) 
(1 Cy Apes Dimensions in 
- inches (millimeters) 


©1985 FUJITSU LIMITED S$08010S-2C 


Circuit diagrams utilizing Fujitsu. products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan : 
Phone: National (03) 216-3211. International (Int'! Prefix) 81-3-216-3211 Telex: J22833 Cable: ‘“FUJITSULIMITED TOKYO" 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2- shea, Chiyoda-ku, Tokyo 100, Japan 
Phone: National! (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 
FUJITSU MICROELECTRONICS, INC.: 
3320 Scott Bivd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 
FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9.0OG./A 
Lyoner Strawe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 069/66 320 Telex: 0411 963 
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Section 5 


Motor Drivers 


No. of 
Pins 


Fujitsu 
Part No. 


Equiv. Power 
Prod. Supply (V) 


Mot lo = 180mA, Plastic DIP 
MB3763. Or 330mA with +4~418 Plastic Flatpak 
Driver ; 
heatsink SIP 


Description Features Package 


Motor Plastic DIP 
MB3854 lo = 30mA #2.3- +10 blastic Flatpak 


acini 


FUJITSU 


acini 


BIDIRECTIONAL MOTOR DRIVER 


Fujitsu’s MB3763 Motor Driver with forward/reverse control capability, Is used in 
applications such as the front-loading mechanism in video tape, or the 
auto-reverse tape deck. driven by a TTL signal. The MB3763 has 300 mA drive 
units and braking capability with TTL control. 


e Motor Drive Current : 300 mA maximum in a SIP Package 


150 mA maximum in a DIP/FPT Package 
e Wide Power Supply Voltage Range : 4 V to 18 V 
e TTL-control capability 
e Standby capability when input is off. 
e Brake capability at motor stop mode. 
e Built-in diode for surge absorption ' 


e Package 8-pin plastic SIP package (Suffix: -PS) 


8-pin plastic DIP package (Suffix: -P) 
8-pin plastic FPT package (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS! (see NOTES) 


Parameter 


fonoacmen [lo 
row sontn | tm | wom [| von | ow 


NOTES: 


1. Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 

2. ton <1 sec, Duty = 50% 

3 a3 80°C 

4. t<5ms 


Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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BIDIRECTIONAL 


MOTOR DRIVER 


MB 3763 


October 1987 
Edition 1.0 


PLASTIC PACKAGE 
SIP-O8P-M01 


PLASTIC PACKAGE 
DIP-O8P-M01 


PLASTIC PACKAGE 
FPT-08P-M01 


PIN ASSIGNMENT 


(FRONT VIEW) 


NC 
B-Voec 
B-OUT 
B-IN 
GND 
A-IN 
A-OUT 
A-Vec 


Titra 


(TOP VIEW) 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
1 fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


anni 


FUJITSU 
cc! MB3763 


Figure 1. MB3763 Block Diagram 


RECOMMENDED OPERATING CONDITIONS 
ea reenat ae 
Unit 
pe [tee ftw 
[ann euren [io | emmy | twee | ma 


NOTE: *1 tony <1 sec, Duty = 50% 
*2 When Vin2 Voc: re) < Voo x0.2 MA 
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ELECTRICAL CHARACTERISTICS FOR DIP AND FPT 
PACKAGE (PLASTIC) (vec = 12 V. lo= 150 mA, Ta = 25°C) 


loot lo=OmA 


Power Supply Current lo = 150 mA 
lo =O mA, Ma = Vip = 2.4 V 


loca 
Output High Voltage VoH 
Output Low Voltage 
Ny 


Input Current pt | Vin = 2.4 V 


Input Switching Prohibition T 
Time oF 


ELECTRICAL CHARACTERISTICS FOR SIP PACKAGE 
(PLASTIC) (Voc = 12 V, Io = 300 MA, Ta = 25°C) 


Input Switching Prohibition 
Time 
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FUNCTIONAL DESCRIPTIONS 


FORWARD/REVERSE MODE (MODE B & C) 

_ In this mode, the transistor pairs Q2-Q3 and Q1-Q4 work alternatively, changing the output current direction. 
When the mode B is selected, Q2 and Q3 are active and Q1 and Q4 are inactive. Therefore A-OUT is at low level and B-OUT 
is at high level, with the current flowing from B-OUT to A-OUT through the motor. On the other hand, when the mode C is 
selected, the current flows in the reverse direction. 
BRAKE/STOP MODE (MODE A) 
When the mode A is selected, Q1 and Q3 are inactive and Q2 and Q4 are active. A-OUT and B-OUT are stuck at low-level; 
terminals of motor are shorted and the motor is forced to stop. 
STANDBY MODE (MODE D) 


In this mode, all transistors are inactive and the current through the motor does not flow. When the power supply voltage is 
' applied to A-Vo C and B-Vog the supply current is still less than or equal to 0.1 mA. 


CONTROL MODE 


CONTROL BLOCK DIAGRAM 


Control 
Logic 


| 
fe | + foo | 2 |W [Forward 
fc | o | + | # | ut [Reverse | 
oe Ee Oe 


NOTES: Me 
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TYPICAL APPLICATION 


Figure 2. Typical Application Example 


A-IN A-Vec B-Voc A-OUT 


CONTROLLER 


NOTE: In the case the control voltage is Input when the power supply voltage Is not applied because of the time lag 
between those two voltages, excess current flows into IC from the input terminals. In this case, please 


connect a resistor (> 1K 2) serially to input pin in order to prevent excess current flow. 


TYPICAL PERFORMANCE CHARACTERISTICS 


Fig. 3 - Output Current Fig. 4 - Power Supply Voltage 
vs Power Supply Current vs Power Supply Current 


ae loc3 i 
Ff 


Via= Vip= 2.4 V 
Power i iB 


Supply loc 


Current ee 
g Via= 2.4 V, Vig= OV 


Output Current Io (mA) Power Supply Voltage Voc (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (continuea) 


Fig. 5 —- Output Current Fig. 6 -— Input Voltage 
vs Output Voltage vs Input Current 


Output Input 
Voltage Current 
Vo (V) I, (mA) 
Output Current lo (mA) Input Voltage V, (V) 
Fig. 7 - Temperature 
vs Power Dissipation 
* ton < 1sec 
Duty = 50% 
Power 
Dissipation 
Py (W) 


Temperature T, (°C) 


PF’S value is measured on the ceramic board 
(3.0 cm x 3.0 cm x 0.05 cm) 


Notes P : Plastic DIP 
PF : Plastic Flat Package 
PS: Plastic SIP 


Maximum power dissipation must be kept. 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: SIP-08P-M01) 


fC .798 (20.28) MAX 
.748 (19.00) MAX 


283 (1.00) 236 
2-C .039 (1.00) (7.20) (6.00) 
MAX .075 (1.90) 
.039 079 
7-60) S00) w .063 (1.60) 


INDEX 


.063 (1.60) .630 (16.00) MAX 
DIA 


> .472 (12,00) | 


1 ,236 (6.00) 


.346 (8.80) 


.315 (8.00) 


+ 012 | 
.039 * 4 


G06. °°) 
- 


020 + .004 177 (4.50) MIN 


(0.50+0.10) - ¥ .017 + .002 


+ 012 (0.43 + 0.04) 
100 (2.54) pele ee 
(h20 tae) 


Dimensions in 
inches (millimeters) $08004S-6C 


.146 (3.70) MAX 


cnc 


FUJITSU 


“ill MB3763 


370 7 913 


+ .014 
.035 f ‘O12 


+ 0.35 
Ne 20,30" 


+ 012 
.039T 0 


(0.99 * 0-90) 


Dimensions in 
inches (millimeters) 


PACKAGE DIMENSIONS (Continued) 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


244 + .010 
(6.20 + 0.25) 


.010 + .002 
(0.25 + 0.05) 


.100 (2.54) TYP 


.172 (4,36) MAX 


.020 (0.51) 
MIN .118 (3,0) MIN 


.018 + ,003 
(0.46 + 0.08) 


+ 012 + 0.30 
.060 * 1 (1,62 7g 


) 
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PACKAGE DIMENSIONS (Continued) 
8-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-08P-M01) 
eae .002 (0.05) (MIN) 


(STAND OFF) 


.307 + .016 
(7.80 + 0.40) + 016 


.209 + .012 
(5.30 + 0,25) 


+ 0.40 
(6.80 - 0.20) 


+ .002 
006 © ‘904 x ,020 + .008 


(0.18 + 0.05 ) (0.50 + 0.20) 
View “A” 
.008 (0.20) 


.085 (2.15) MAX 
.020 (0.50) 


A 0315 + .008 
A (0.80 + 0,20) 


.007 (0,18) MAX 


.027 (0.68) MAX 


Dimensions In 


Inches (millimeters) FO8002S-2C0 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of Illustrating typical applications. Complete 
Information sufficient for construction purposes Is not necessarily given, 
The Information contained In this document has been carefully checked 
and is belleved to be reliable. However, Fujitsu) assumes no 
responsibility for Inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. This document published by 
FUJITSU LIMITED, Tokyo, Japan. U.S.A. distribution by U.S, Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197, European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F.R. Germany, 
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April 1988 
Edition 1.0 


BI-DIRECTIONAL MOTOR DRIVER 


The Fujitsu MB3854 is a low voltage motor driver with forward/reverse control 
capability for motor in auto focus, film advancing mechanism, in camera, in 
front loading mechanism in CD player, etc., which is driven by TTL-level 
signal. 

The MB3854 has 300mA drive units and brake capability for stop with TTL 
control input. 


Motor drive current: 300mA max. 
Low power supply voltage operation: 2.3V to 10V 

: ar PLASTIC PACKAGE 
TT L-control capability DIP-O8P-M01 


Standby capability when input is off 


Brake capability at motor stop mode 


Built-in diode for surge absorption 
Plastic 8-pin Dual-In-Line Package (Suffix: -P) 
Plastic 8-pin Flat Package (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) PLASTIC PACKAGE 


FPT-O8P-MO1 
ee Coe 
ce 
ee 

Operating Temperature 


*1 ton <1 sec, Duty = 50% 


PIN ASSIGNMENT 


*2 t<5ms 
*3 Ty, <60°C 
This device contains circuitry to protect the 
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inputs against damage due to high static volt- 
; ; ; ages or electric fields. However, it is advised 
RATINGS are exceeded, Functional operation should be restricted to that Honmal eieccations. ber taken. e-avoid 
the conditions as detailed in the operational sections of this data application of any voltage higher than maxi- 
sheet. Exposure to absolute maximum rating conditions for extended fib a voltages to this high impedance 
periods may affect device reliability. sale 
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Fig. 1 — MB3854 BLOCK DIAGRAM 


A-Vec a) (6) B-Vcc 


CONTROL LOGIC 


A-OUT (8) (5) B-OUT 


) 2X3) & 


A-IN GND B-IN 


5-11 


cnn 


- FUJITSU 
~MB3854__ iii 


FUNCTIONAL DESCRIPTIONS 


According to the control mode, output transistors in Fig. 2 work as follows. 


FORWARD/REVERSE MODE 

According to the contro! B/C mode, the transistor pairs Q2-Q3 and Q1-Q4 work alternatively and supply current to motor is 
changed. 

When the mode B is selected, Q2 and Q3 are active. A-OUT is at low level and B-OUT is at high level, current flows from 
B-OUT to A-OUT through the motor. 

On the other hand, when the mode C is selected, the current flows in reverse direction. 


BRAKE MODE 
When control mode A is selected, Q1 and Q3 are inactive, Q2 and O4 are active. A-COUT and B-OUT are clamped at low level, 
terminals of the motor are shorted and the motor is forced to stop. 


STAND-BY MODE 
When stand-by mode is selected, all transistors are inactive and the current through motor does not flow. In this case, the 
supply current is less than 100uA. 


Table 1 — CONTROL MODE TABLE 


Operation mode 
B-OUT 


L 
Note: 
1:>2.1V 


Input mode 


CONTROL LOGIC 
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RECOMMENDED OPERATING CONDITIONS 


Output Current 0 to 300 (500*" j 


Vec 
lo 


Note: *1 ton <1 sec, Duty = 50% 
*9 When Vin = Vec, hH < Vec x 0.2mMA 


ELECTRICAL CHARACTERISTICS 


(Voc = 3V, Vin, = 2.4V, lo = 300mA, Ta = 25°C) 


Value 


Stand-by Current Vec = 6V, Via = Vis =OV 
lo = 300mA 


lo =QmA, Via = Vip =2.4V 


CONTROLLER 


Note: In the case the control voltage is input when the power supply voltage is not applied because of the time lag between 
those two voltages, excess current flows into IC from the input terminals. 
In this case, please connect a resistor (>1k{Q) serially to input pin in order to prevent excess current flow. 
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TYPICAL CHARACTERISTICS CURVES «1 -25°c) 


Fig. 5 -POWER SUPPLY VOLTAGE 
Fig. 4 —- POWER SUPPLY VOLTAGE vs. POWER SUPPLY CURRENT 
(BRAKE MODE) 


vs. POWER SUPPLY CURRENT 


POWER SUPPLY CURRENT Icc (mA) 
POWER SUPPLY CURRENT Icc (mA) 


POWER SUPPLY VOLTAGE Vee (V) 


POWER SUPPLY VOLTAGE V¢¢ (V) 


Fig. 6 — OUTPUT CURRENT vs. Fig. 7 - OUTPUT CURRENT vs. 


2 = OUTPUT VOLTAGE = OUTPUT VOLTAGE 
r reat 
= 1.0 > 
Pa a ks a ia z. 
> 200+ * Via =2.4V, Vip = OV Oe i 
WW 
lu 
© 15042 AVoH (Vcc — Vou) Wo 
x < QZ. 
ar 30.5 fe 
© 1004 0 5 
> eo) 
> ° S 
I 
B50) 5 - 
> O 
= = oe 
Fk O 0 tr 
2 EO 20 40 60 80 100 pie 
E 7 OUTPUT CURRENT Io (mA) rad 
5 EE 
3 a 55 
oe! 


OUTPUT CURRENT lo (mA) 
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TYPICAL CHARACTERISTICS CURVES (continued) 


Fig. 8 -OUTPUT CURRENT vs. 
POWER SUPPLY CURRENT Fig. 9 —- INPUT VOLTAGE vs. INPUT CURRENT 


POWER SUPPLY CURRENT I¢c (mA) 


INPUT CURRENT 1), (mA) 


OUTPUT CURRENT Io (mA) 


INPUT VOLTAGE Viyq (V) 


Fig. 10 — POWER DERATING CURVE 


0.2 


0.8 


POWER DISSIPATION Pp (W) 
fo) 
rN 


OPERATING AMBIENT TEMPERATURE Ta (°C) 


Notes: FPT package is mounted on the ceramic board (3.0cm x 3.0cm x 0.05cm). 
Maximum power dissipation must be kept. 
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PACKAGE DIMENSIONS 


8-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-O8P-M01) 


.244+.010 
(6.20+0.25) .300(7.62) TYP 


.010+.002 
(0.25+0.05) 


.100(2.54) TYP 


.172(4.36)MAX 


-020(0.51) | -118(3.0)MIN 


(0.46+0.08) 


+.012 +0.3 
.060_5 (1.526 ) 


Dimensions in 
inches (millimeters) 
©FUJITSU LIMITED 1987 DO8O006S- 2C 
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PACKAGE DIMENSIONS (continued) 


8-LEAD PLASTIC FLAT PACKAGE 
(CASE No. : FPT-O8P-M01) 


.002/0.05) 
MIN 
(STAND OFF) 


View “A” 
.008(0.2) 
.307+.016 


(7.8+0.4) 


.209t.012 


(5.30+0.25) .020(0.5) 


.007(0.18) 
MAX 


.020+.008 .027(0.68) 


a (0.5+0.2) 


+.002 


006 ‘001 


.085(2.15)MAX 


.0315+.008 
(0.8+0.2) 


Dimensions in 
©FUJITSU LIMITED 1987 FO8002S-2C inches (millimeters) 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes no 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change 
included as a means of illustrating typical applications. Complete products or specifications without notice. 


information sufficient for construction purposes is not necessarily 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: ‘‘FUJITSULIMITED TOKYO” 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361FT TOR J 
FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
Phone: 408-922-9000 TWX: 910-671-4915 
FUJITSU MICROELEKTRONIK GmbH.:: 
Arabella Center 9, OG./A, Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 
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Fujitsu 
Part No. 


MB4107 


MB4108 


MB4111 


MB4112 


MB4113 


MB4117-4 


MB4117-6 


MB4118-4 


MB4118-6 


MB4313 


MB4316 


MB4319 


Description 


Floppy 
Disk VFO 


Floppy 
Disk VFO 


Head 4-Ch 
R/W Amp 


Head 4-Ch 
R/W Amp 


Head 4-Ch 
R/W Amp 


Head 4-Ch 
R/W Amp 


Head 6-Ch 
R/W Amp 


Head 4-Ch 
R/W Amp 


Head 6-Ch 
R/W Amp 


Driver/ 
Receiver 


Driver/ 
Receiver 


for Disk 


Head Amp 


Head 
Positions 
Controller 


Section 6 


Equiv. Power 


Features 


Prod. Supply (V) 


VFO with PLL 

Data Separator, +5 
GAP & Mark 

Detector 


VFO with PLL 
Data Separator, 
GAP & Mark 
Detector 


AV = 35 V/V, 
Moving Head 


AV =9 V/V, 
Fixed Head 


AV = 35 V/V, 
Moving Head 


$S1104 +6, -4 


$S1105 +6, -4 


+6, ~-4 


AV =110 V/V, SS1117 9 +12, +5 


AV=110 V/V, SS1117 = +12, +5 


AV = 100 V/V, 
Dumping 
Resistors 


AV = 100 V/V, 
Dumping 
Resistors 


Read/Write 
Interface 


SS1118 = +12, +5 


+12, +5 


-5.2 


With Write 
Current 
Source 


5.2 ~-12 


Head Control +15, -15 


Package 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Flatpak 


Ceramic Flatpak 


Ceramic Flatpak 


Ceramic Flatpak 


Ceramic Flatpak 
Plastic Flatpak 
Plastic DIP 


Plastic DIP 
Ceramic Flatpak 


Ceramic Flatpak 
Plastic Flatpak 
Plastic DIP 


Plastic DIP 
Ceramic Flatpak 


Ceramic DIP 


Ceramic DIP 


Ceramic DIP 


Disk Drivers 


No. of 
Pins 


24 
24 
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FLOPPY DISK 


MB 4107 


October 1984 
Edition 1.0 


FLOPPY DISK VFO 


The Fujitsu MB 4107 is a variable-frequency oscillator (VFO) IC for use in floppy-disk interfaces. It provides a complete data 
separation function, with a minimum of external parts and no adjustments, and can be used with a variety of disk controllers. 
it jocks onto the read signai from the disk drive, which normally has jitter due to rotation speed variations and peak shifting, 
and produces a stable read signal for the controller. It also produces a window signal, which can be used to differentiate the 
clock and data pulses in the read signal. 


The MB 4107 includes functions for sync field detection, automatic loop filter gain switching, and address and index mark 
detection. 


The analog VFO (PLL) circuitry allows a wide 
read margin for the data separator. 

Can be connected to both 8-inch and 5-inch 
floppy disk drives using the same _ external 
components. 

Handless both double-density 
single-density (FM) disks. 

Can be used with various floppy disk controllers 
such as the MB 8876A, MB 8877A, FD1791, 
and uPD 765. 

The discrimination function for gap and sync 
fields prevents incorrect locking on the gap field. 
The quick sync function (high gain) in the sync 
field is automatically switched to the stable 


(MFM) and 


Fig. 1 -BLOCK DIAGRAM 


tracking function (low gain). 

Because the sync pattern detector (data: 00, , 

clock: FF,,) and the IBM format mark detector 

control PLL gain, the index, 1D, and data fields 

can be locked onto without special control 

signals. 

A master clock is generated for the floppy disk 

controller, to prevent spikes when switching 

between 8- and 5inch floppy disks. 

External circuitry requires very few compo- 

nents, and no adjustments. 

Internal clock: 7 resistors, 5 capacitor, 1 crystal 
or ceramic resonator 

External clock: 5 resistors, 3 capacitors 


Fig. 2— PIN ASSIGNMENT 


VOLTACE-CONTROL- 
LED OSCILLATOR 
(VCO) 

DIVIDER 


FILTER 
AMPLIFIER 


oO © O 
PHASE = 
COMPARATOR |__| CHARGE PUMP 


DATA PATTERN 
CHECKER 


GAP, SYNC 
BYTE DETECTOR 


TOP VIEW 


TIMING 
ADJUSTER 


CLOCK DIVIDER 


25K | 25K 


DVec AVec DGND AGND FM MIN CSEL TEST 


tn 


FUJITSU | 
“innit MB 4107 
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Ww 
rm 
m 
— 
| 
= 
= 
TI 
Cc 
= 
‘?) 
= 
oO 
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Selects type of floppy disk as follows: 
— 5-inch floppy disk (MIN) High 
— 8-inch floppy disk (STD) Low 


Selects the disk density as follows: 
— Single density (FM system) High 
— Double density (MFM system) Low 


Read data signal for the FDC, including both clock and data pulses. 


Data window signal for separating the RR_ signal into data and clock pulses. 


Input for indicating a data field. When DA goes high, the PLL is kept as a low gain. 
Either RG or DA is used, but not both, and the unused pin is kept low. 


Read Gate (MB 8877A system) or VCO Sync (uPD765 system) input. When a high signal 
is applied to this pin, PLL is kept at a low gain. 


= 
O 
A 


The uPD 765 system FDC write clock pulse is output from this pin as follow: 
— 8-inch/MFM T=1 us | 

— 8-inch/FM T=2 us 

— 5-inch/MFM T=2 us 

— 5-inch/FM T=4 us 


The FDC clock pulse is output from this pin as follows: 
— MB 8877A system/8-inch 2 MHz 
— MB 8877Asystem/5-inch 1 MHz 
— puPD 765 system/8-inch 8 MHz 
— pUPD 765 system/5-inch 4 MHz 


Selects the FDC type shown below (an internal pull-up resistor is provided): 
— MB 8877A, FD 1791 system — High 
— MPD 765 system Low 


CSEL 


—_ 


x 
—_ 


x< 


QO 


(1) Inverter output for the quartz oscillator 
(2) This pin is open when a 8-MHz external clock is used. 


(1) Inverter input for the quartz oscillator 
(2) Input pin when an 8-MHz external clock is used. 


wok 


DGND Ground for digital circuits 


Input for the source read data from the FDD 
AGND Ground for analog circuits such as VCO and filter amplifier 


C2 An external capacitor for setting VCO oscillating frequency is connected to these pins. 


— 

> i€%) 
af 
—_ 


a eh — 
© o1 
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TABLE 1 — PIN FUNCTION (cont'd) 
te 
H 


O Output pin to be externally connected to the LPF amplifier. This pin is selected at 


frequency lock after a sync field is detected. A high signal decreases the VCO frequency 
TEST Used for the LSI function test. It is normally open or pulled up. 


and a low signal increases it. (High gain) 


Power supply pin for digital circuits. 


Output pin to be externally connected to the LPF amplifier. This pin is selected after 
frequency lock, for phase synchronization. A high signal delays the VCO phase, and a 
low signal advances it. (Low gain) 


ee 
[vom ef 
Piasciowsotae fw | 


Operating temperature range 


HAA 
_ FUJITSU 


ail MB 4107 


TABLE 4 — ELECTRICAL CHARACTERISTICS (Vcc =5 V, Ty = 25°C) 


(Recommended operating conditions unless otherwise noted) 


Symbol Condition 
Typ 
70 


Vec =5,25V 


Supply current 


High level input 
voltage 


* 


V 


NO 


io) 
an 


| 
WwW 
ae ‘ 
oO) o1 
jo) 
3 
> 
=| 
a 
Oo 
= 
* 
Ww 


* ei] Kk x * x Ok 
NO Wre;o- NO Q- o>) ice) 


lec 
1H 0 


Vec = 4.75 - 5.25 V 


Low level input 
voltage 


* 


tL 


High level input 


current Tr Veco = 5.25 V,V,=2.7V 


cs 
es 
faceawvarey | 
aot | 3.3 


VoH1 | Veco = 4.75 V, loy =—-1.2 mA 


NO 
Oo 


Current at maximum 
input voltage 


Low level input 
current 


Nie 
Open-circuit input ‘- 


V 
voltage 


Low level input 
current 


High level output 
voltage 1 


Low level output 


0.35 


voltage 1 Vout 


Short-circuit output 


current 1 lost Vec = 5.25 V 


V 

Von2 | Veo=4.75 V, lon =-0.4 mA | 27 jas f- |v 
VoL2 WCK, CK “3 

al 


=e | a [= [= 
Sete | vx : 
a 


*1 The output stage is set high. *2 The output stage is set low. *3 T, =-20°C to 75°C 


High level output 
voltage 2 


Low level output 
voltage 2 


Low level output 
voltage 3 


(on) 
BS 


3 
0.28 
High output voltage 3.7 


Lagan eae 
a 


Low output voltage 


NO 


vi 
O NO 


* 


2 
High output voltage 4 


O 


-Low output voltage 


— 
i<e} 
G 
* 
RO 


VCO free run 
frequency 


LH 0 
VaL 2 
Vit 1.5 
fer 2.0 


MHz 


a 
oO 
+ 
m 
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Fig. 3 — STANDARD EXTERNAL CIRCUITS (MB 4107) 
MIN/STD 1 0 +5V 
FM/MFM 2 
Raw Read 3 1RR a 
8.2K 
Data Window 4 0.0022 pE 
C1 
Data Area 5 
C2 0.01 uF 1K R4 
Read Gate 6 | RG 
2.2K R5 
1/0.5 MHz (uPD 765) 
0.5/0.25 MHz 7 
2/1 MHz (MB 8877A) 
3/4 MHz (uPD 765) [8 | ck OOM 
O for MB 8877A 
END fee uPD 765 | 9 | CSEL 
330 pF R7 C3 
100 pF 


cst} 
220 pF 
cag-— 


a 


Read Data (FDD) 


NOTE: 1. C3 (+5%), Rs (1%), otherwise C (+10%), R (+5%) 
2. Since the 8-MHz internal and 8-MHz external clocks require precision of +1%, a ceramic resonator can De used 
when WCK and CK do not require a high precision. 
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TIMING CHARTS 


I 8INCH, MFM, HIGH GAIN (SYNC FIELD) 


C C Cc C Cc Cc 
(INPUT) 2 1S —e _—~ 
Raw Read 
(OUTPUT) Cc Cc Cc Cc Cc C 
Data Window 
(OUTPUT) 


/ 


500 nS 250 nS 


Ht 8 INCH, MFM, LOW GAIN 


Cc C | D D 

Read Data. JL JL CO 
Raw Read 

(OUTPUT) c Cc D D 


Data Window 
(OUTPUT) 


Il 8INCH, FM, LOW GAIN. 


sect “eal Pete eed Led Le 


Raw Read 
(OUTPUT) Cc Cc 


Data Window 
(OUTPUT) | 


i> 500 ns 


NOTES: 1. The above times are doubled for 5-inch floppy disks. 
2. C=clock pulse, D = data pulse 
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STANDARD CONNECTIONS FDD AND FDC 
I READ GATE, VCO SYNC USED 


Read Data 


; from 
H processor 


FDC 
(MB 8876A/77A) MB 4107 


= 
; from 
oS 


WCK 


MEM Read Data 


RDD 
RDW 
vca 


FDC 
(uPD765) 


MB 4107 


II DATA REQUEST USEC 


Read Data 


FDC 


MB 4107 


8 inch: Tc = 100 us 20% S5inch: Te = 200 us +20% 


Read Data 


FDC 
(uPD 765) 


DRO MB 4107 


Vec 
8 inch: Tc = 100 us +20% 5 inch: To = 200 us +20% 
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PACKAGE DIMENSIONS 


24-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M02) 


(EJECTOR MARK) 


5624(13.3) .590(14.99) 
.543(13.8) .610(15.49) 


008 (0.20) 


1.171(29.75) 012 (0.30) 


1.197(30.40) 


| .195(4.96)MAX 


.118(3.0)MIN 


.039(0.98) | .100(2.54) .059(1.5) 020(0.51)MIN 
.058(1.48) TYP .079(2.0) 
.015(0.37) 


.021(0.53) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications: con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described: herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: ‘’’FUJITSULIMITED TOKYO" 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 
FUJITSU MICROELECTRONICS, INC:: 
3320 Scott Bivd., Santa Clara, CA95054-3197, U.S.A. 
Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 
FUJITSU MIKROELEKTRONIK GmbH.: 
Arabella Center 9. OG./A 
Lyoner StragRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 069/66 320 Telex: 0411 963 


Printed in Japan OV2173-866C 
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FLOPPY DISK VFO 


MB4108A 


August 1988 
Edition 1.0 


The Fujitsu MB4108A is variable frequency oscillator (VFO) IC for use in 
floppy-disk interfaces. It provides a complete data separation function, with a 
minimum of external parts and no adjustments, and can be used with a variety 
of disk controllers. It locks onto the read signal from the disk drive, which 
normally has jitter due to rotation speed variations and peak shifting and 
produces a stable read signal for the controller. It also produce a window signal 
which can be used to differentiate the clock and data pulse in the read signal. 
The MB4108A includes functions for sync field detection, automatic loop 
filter gain switching and address and index mark detection. 


DIP-24P-M02 


@® The analog VFO (PLL) circuitry @ Because the sync pattern detector 


NOTE: 


allows a wide read margin for the 
data separator. 

Can be connected to both 8-inch 
and 5-inch floppy disk drives us- 
ing the same external components. 
Handles both double-density 
(MFM) and single-density (FM) 
disks. 

Can be used with various floppy 
disk controllers such as_ the 
MB8876A, MB8877A, FD1791 
and uPD765. 

The discrimination function for 
gap and sync _ fields prevents 
incorrect locking on the gap field. 
The quick sync function (high 
gain) in the sync field is auto- 
matically switched to the stable 
tracking function (low gain) 


(data: OOH, clock: FFH) and the 

IBM format mark detector control 

PLL gain, the index, ID and data 

fields can be locked onto without 

special control signals. 

A master clock is generated for 

the floppy disk controller, to pre- 

vent spikes when switching be- 
tween 8 and 5 inch floppy disks. 

External circuitry requires very 

few components and no adjust- 

ment. 

Internal clock: 7 resistors, 5 capa- 
pacitors, 1 crystal or ceramic 
resonator 

External clock: 5 resistors, 3 capa- 
citor 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


7 


Input Voltage 


Storage Temperature 
MF Input Voltage 


550 
~55 to +125 


a 


Permanent device damage may occur if ABSOLUTE MAXIMUM 


RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 


periods may affect device reliability. 


FPT-24P-M02 


PIN ASSIGNMENT 


(TOP VIEW) 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


ini 
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I i MB4108A 


RD © 
PHASE 
COMPARATOR 


DA © 
GAIN 
SWITCH SWITCH 
DRA © 


DATA 
SEPARATOR 


Fig. 1 — MB4108A BLOCK DIAGRAM 


CONTROLLED 
OSCILLATOR 
(VCO) O C2 
——Q) AGND 
DRIVER 
LOOP 
©) DW 
DATA 
PATTERN OQ MF 
CHECKER 
TIMING CO RR 
ADJUSTER 
GAP, SYNC 
BYTE DETECTOR 
| CLOCK OI 
elie DRIVER 
CQ wWcK 
~——Q) DGND 
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PIN DESCRIPTION 


Selects type of floppy disk 
5-inch floppy disk (MIN): High 
8-inch floppy disk (STD): Low 


Selects the disk density 
Single density (FM system): 
Double density (MFM system): 


High 
Low 


Read data signal for FDC includes clock and data pulse. 
Data window signal for separating the RR signal into data and clock pulses. 


Input for indicating a data field when there is no DRQ signal. 
When DRQ = H, the PLL keeps a low gain. Either RG or DA is used, but not both and the 
unused in is kept low. 


Input for Data Request. After mark is detected, PLL is kept as low gain when DRO = H 
(positive edge trigger). 3 bytes data is input, PLL becomes high gain (Free run) when DRQ=L. 


The uPD765 system FDC write clock pulse is output from this pin 
8-inch/MFM : T= 1ys 
8-inch/MF : T= 2us 
5-inch/MFM : T = 2us 
5-inch/MF  : T= 4us 


The FDC clock pulse is output from this pin 
MB8877A system/8-inch : 2MHz 
MB8877A system/5-inch : 1MHz 
UPD765 system/8-inch : 8MHz 

MPD765 system/5-inch 4MHz 


CSEL Select the FDC type (On chip pull-up resistor) 
MB8877A, FD1791 system: High 
MPD765 system : Low 
10 X2 Inverting output of the crystal oscillator 
The pin is open when 8MHz external clock is used. 
11 X1 Inverting input of the crystal oscillator 
Input pin when 8MHz external clock is used. 
DGND Ground of digital circuit 


a ae eee Source read data input from FDD 
AGND Ground for analog circuit such as VCO, filter amplifier 


ie 5 An external capacitor is connected to set VCO oscillation frequency 

Ete kh Vee. | Power supply for analog circuit such as VCO and filter amplifier. 

| 18 | vcO VCO control current input 

P10 AO. | Low pass filter (LPF) output in the VFO circuit 
ee Low pass filter (LPF) input in the VFO circuit 


21 Output pin to be externally connected to the LPF amplifier. This pin is selected at frequency 
lock after a sync field is detected. High signal decreases VCO frequency and Low signal in- 
Mahe 


Output pin to be externally connected to the LPF amplifier. This pin is selected after fre- 
quency lock for phase synchronization. High signal delays the VCO phase and low signal 
advance it (low gain). 


crease it (high gain). 
LO 
MF When free run mode and high gain mode, MF becomes high. 
After mark is detected, it becomes low and keeps low level during low gain. 


Power supply for digital circuit 


in 


FUJITSU) fF 
AAAI! ]~=MB4108A 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


_ 


Power Supply Current = 5.25V 

Input High Voltage ~ 4.75 to 5.25V 
I... = -20 to 75°C 

Input Low Voltage 


Input High Current Veco = 5.25V, V) =2.7V 


Open-circuit Input 
Voltage 


Input Low Current 


Output High Voltage”! 


Output Low Voltage*' 


Short-Circuit Output 
Current*? 


Note: *1 AVcc and DVc¢ are connected together. 
*2 The output stage is set high. 
*3 The output stage is set low. 
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DC CHARACTERISTICS 


(Vec = 5V, Ta = 25°C) 


Parameter 


= 4.75V, 
ae = —-0.4mA 


Ta =-20 to 75 C 


Output High Voltage *? 


Output Low Voltage *2 


Short-Circuit Output 
Current” 


Vec = 5.25V 
A =~20 to 75°C 


Vec = 4.75V, 
loy = -0.4mA 
Ta =~20 to 75°C 


Output High Voltage*? 


Vec = 4.75V, lot =1mA 
Ta =-20 to 75°C 


Output Low Voltage”? 


Output Leakage 
Current 


ae = 5. 25V, lo =1mA 


Output L Volt 
uTpu OW VO age a = ~20 to 75°C 


ome 
Vec Free Running pe 
Frequency 


Notes: “2 The output stage is set high. 


*3 The output stage is set low. 


Min 


FUJITSU 
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AC CHARACTERISTICS (Vee = 5V, fx = 8MHz) 


ay Parameter Symbol Condition . Unit 
Name 
Min Typ Max 


fe | 
Ch = 25pF 
Falling Time 


ac 

Duty Ratio DRex C, =25pF % 

Pee | [To 

= ao 
= 25pF 

ae cone TT 


= 


Oo 


Cycle Time 


High level Width 
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(Veco = 5V, fx1 = 8MHz) 


Pi 
a Parameter Symbol Condition es Unit 


Name 
L= 
MIN =L 


DW = 
MFM=L 2 
Window Pulse Width 
Tw 


(High level width) 


i 
Falling Time 
MIN =L 


Low-level Width Twe 


Time Deviation from To 
DW Center 


External Clock DXET = 8MHz/9.6MHz 


Duty Ratio 


6-15 


IMM 


FUJITSU 
innit MB4108A 


Fig. 2 —-STANDARD EXTERNAL CIRCUITS 


MIN/STD 


FM/MFM 


R1 
8.2k2 


Data Window Ci 
0.0022uF 


Raw Read 


Data A 
ata Area RA 
1kQ 


Data Request 


1/0.5MHz (765) 
0.5/0.25MHz WCK 


2/1MHz (8877A) 
8/4MHz (765) 
8877A/765 

C5 330pF 


+4 


C4 220pF 


Read Data (FDD) 
R6 6.8kQ2 


Notes: 1. C3 (+5%), Rs (41%), otherwise C (10%), R (+5%) 
2. Since the 8MHz internal and 8MHz external clocks require precision of 1%, a ceramic resonator can be used when 
WCK and CK do not required a high precision. 
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MB4108A__ iii 


Fig. 3 — TIMING DIAGRAM 


1 2 INCH, MFM, HIGH GAiN (SYNC FIELD) 


Cc Cc Cc Cc Cc Cc 
Read Data | | | | | | | | | | | | 
(INPUT) 2us | ae 
Raw Read 
(OUTPUT) Cc Cc Cc Cc Cc Cc 
Data Window 
(OUTPUT) 


Y 


500nS 250ns 


II 8 INCH, MFM, LOW GAIN 


Cc G D D 
Raw Read 
(OUTPUT) C C D D 


Data Window | | | | | | | | | | | | 


(OUTPUT) 


Ill 8 INCH, FM, LOW GAIN 


C C D C D C C D G 
(INPUT) ji g—-}+—~| aus aoe 


Raw Read 
(OUTPUT) Cc Cc D C D C Cc D 
Data Window 
(OUTPUT) a 
y \ 
Tus 500ns 


Notes: 1. The above times are doubled for 5-inch floppy disks. 
2. C =clock pulse, D = data pulse. 
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FUJITSU 


oe! MB4108A 


PACKAGE DIMENSIONS 


24-LEAD PLASTIC DUAL. IN-LINE PACKAGE 
(CASE No.: DIP-24P-M0O2) | 


aceon .600(15.24) TYP 


.010+.002 
(0.25+0.05) 


+0. 050, 


(0.98 _ 


.195(4.96)MAX 


.118(3.00) MIN 


100(2. 100(2.54) |__| 
-100(2-64)| | 20782008 020(0.51) MIN 


(1, 10%? 0 20 (0.45+0.08) 


Dimensions in 
© 1988 FUJITSU LIMITED D24015S-2C inches (milimeters) 


6-18 


(CASE No.: 


ini 


FUJITSU 


MB4108<A._ Illi 
24-LEAD PLASTIC FLAT PACKAGE 
FPT-24P-M0O2) 
002(0.05)MIN 
a (STAND OFF) 
402+.016 
(10.220.4) 362+.012 
(9.2+0.3) 
006* "Go; 
(O45) 305) 020+,.008 
(0.5+0.2) 


.050(1.27) | 
TYP .018+.004 
(0.45+0.1) 


©1987 FUJITSU LIMITED F24008S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Comphete 


information sufficient for construction purposes is not necessarily 


.039+.008 
(1.0+0.2) 


View “A” 
008 (0.2) 


.008(0.18) MAX 
.027(0.68)MAX 


Dimensions in 
inches (millimeters) 


given, The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 
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inhi 


FUJITSU 


“iN 


MAGNETIC DISK 


HEAD AMPLIFIER 


MAGNETIC DISK HEAD AMPLIFIER 


The Fujitsu MB 4111/MB 4112/MB 4113 is a monolithic bipolar integrated 
circuit optimized for high performance application to disk head systems. 


The MB 4111/MB 4112/MB 4113 is featured with the following four major 


functions to interface with four magnetic heads. 


* Write Amplifier Circuit 
* Read Amplifier Circuit 

* RAS (safety) Circuit 

* Selection Decode Circuit 


Also, the MB 4111/MB 4112/MB 4113 has three modes, Read, Write and 
Idle. 


The MB 4111/MB 4113 is suitable for mounting directly on the arm of 
movable disk head. 


The MB 4112 is suitable for mounting on the PC board interfacing the 
fixed disk head. 


ABSOLUTE MAXIMUM RATINGS (*: Referenced to ground) 


a 
sion vero vee 
[omeinatoewatre | Tor | owe | "e 
: 


Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device re- 
liability. 


RECOMMENDED D OPE RATING =< a 


Supply Voltage 
(Read/Write/Idle) 
Supply Voltage 
(Read/Write/Idle) 


Ambient temperature: 0°C to +70°C 
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MB 4111 
MB 4112 
MB 4113 


March 1984 
Edition 2.0 


CERAMIC PACKAGE 
FPT-24C-F01 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 


that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


“ncn AB ada 
FUJITSU 


MB 4112 
nin! MAB 4113 


PIN NAMES 


[no [smoot [vane 
2 HS 


1 Head Select 1 
ea 


Head 2 


ne | Unsafe 
6 | NC Non-connection™ 
Chip Select 


NC Non-connection* 
a [ne | nensemtan 


Note: NCs should be left open any time. 


TEST CONDITIONS 


Parameter 


Supply Voltage 


[eT vate To 
6.0 + 1.0% 
Read/Write/Idle V 


0 (short) 
Ly, Read/Write MH 
jac] | 


Vws V 
Read/Write 0.0 + 0.01 
Ves V 
Unsafe Voltage Read/Write/Idle 6.0 + 1.0% 


200 + 1.0% 
Read/Write/Idle 22 
100 + 1.0% 


40.0 + 1.0% 
mA 
Read 0.0+0.2 | 
Read/Write/Idle 25.0 + 2.0 


Head Inductance 


Write Select Voltage 


Chip Select Voltage 


Termination Resistor 


Write Current 
Ambient Temperature 
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MB 4111 III 


FUJITSU 


MB 4112 
MB 4113 _ iil 


Fig. 1 — TEST CIRCUIT 


HO1 H32 H31 H12 H1 


Note: NCs should be left open. 


ELECTRICAL CHARACTERISTICS 


Parameter Symbol 


Supply Current 


Non Selected 


Supply Current 


Non Selected 
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cnn OMB ant 


FUJITSU 


MB 4112 
“_nninill MB 4113 


MODE SELECT 


Parameter 


CS Input High Voltage Vinc -50uUA<I 6g <OQuUA 


[Sime | ve [am oe fee ep 
Pememome [se [ef ff fap 
[aan [ne | meme [8 | 
Pssensvion | vw [wie [oe fw | 
Cretoeveer | ve | mee fe for |e 
oe 
reff 
ee 
id 


WS Input High Current 


WS Input Low Current Read/Idle 
Switching Delay All Modes 


TOTAL HEAD INPUT CURRENT 


Parameter Symbol Unit Note 
Min Typ Max 
re me | 
V High or 
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MB 4111 ‘llMIITIiih 
FUJITSU 


MB 4112 
MB 4113 |illliiNiliiiit 


HEAD SELECT 
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nnn NAB 0 
FUJITSU 


112 
ANNI! MMB 4113 


READ MODE 


Value 
Parameter Symbol Condition Laer Unit 


MB 4111 
MB 4113 Vin = 1mVp-p, OV 


. ° . A 
Differential Gain V DC. f= 300KHz V/V 
MB 4112 


Common Mode Rejection CMRR Vin = 5mVp-p, OV 
Ratio DC, f < 5MHz 


mine men Pe [me 
MB 4111 Vin = 
MB 4113 Z oe 
Ch V IN , 
spneh INOS eas : 10MHz Power Band penis 
: Width 
a On aa ne ae a 
MB 4111 
Input MB 4113 
Capaci C 
MB 4111 
Differential Input MB 4112 
Resist 
esistance sienna 


MB 4111 
Output Offset MB 4113 


Voltage 
MB 4112 


MB 4111 ; 
MB 4113 DC input voltage where 
Dynamic Range Pais 9 ee 
y g gain is 90% of gain with 
MB 4112 0.5 mVp-p input signal 30 
ft Taletel s 


Note: Viy, = ImVp-p, f = 300KHz, 3 Channel driven. 


Common Mode Output 
Voltage 
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MB 4111 llth 
FUJITSU 


MB 4112 
MB 4113 _ lll 


WRITE MODE 


Value 


Parameter Symbol Condition Unit 


a 


: Lied 
an) 

a 
> 


® 
x 


y 


xe) 


Write Current 


Current Gain 


a 
QO 


2 | = 
0 e) 
i i 
S o 
a =) 
3 = 
> > 


< 


< 3 
tle ch 


Write Current Voltage Vwe Veet0.3 Veet 


Differential Input Voltage Vin 0.225 


-0.75V <Vpx <-0.45V 


DX DY Input Current lin 0.75VEVen <-045y |7 
“VU. > Voy >7U. 


L = 7uH, 
f = 1.2MHZ, lwo = 20mMA 


NO 


Unsafe Current 
L = QuH, 
f= OMHz, lwe — 30mA 


L = Qui, f = 5MHz 


Head Current Transition Time t ie = SOA 0 
Head Current Hysterisis soe ead 5MHz 


NO 


L = QuUH, f = 2MHz, 


lected H 
Unselected Head Current lwo = 50mA 


u y 
xr “4 Cc 
“< 7) 

‘ 

N 

© 
3 3 
> > 


il 
= 
x 


’ 


MB 4111 f = 6.OMHz to OMHz 


MB 4112 L = 7uUH, 


Unsafe Switching f = OMHz to 1.2MHz 


tusp us 


Delay Time 


L= 5UH, lwe = 30mA 

f = 7.5MHz to OMHz 
L= 3.5uH, lwe =15mA 
f = OMHz to 3.0MHz 
lwe = 45mA 

L = 9QuUH 


lwe =45mA 
L = 9QuH 


MB 4113 


MB 4111 
MB 4113 


7 


Differential 
VoiF 


Head Voltage 


MB 4112 


o oO 
N Ww 


NO 
os 
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“_nniiill MB aal 


FUJITSU MB 4112 
INEM MMB 4113 


WRITE CURRENT WAVEFORMS 


Conditions: L = 9NH, lwce = 40mA 
MB 4111 


ldhwlatlambudln Moab! 
AM SESSA SS 


5Ons/div 


Conditions: L = 7uH, lwc = 40mMA 
MB 4111 


20mA/div 


50ns/div 


eed 


MB 4112 


ete! | | ¢ | | Vd 


5Ons/div 


5Ons/div 


MB 4111 _ iil 
FUJITSU 


MB 4112 
MB 4113 _ Sill 


DISK HEAD APPLICATION NOTES 


*BIDIRECTIONAL DATA BUS DRIVER 


Pi , Read Data 
1002 O 
Data Y 


*RL network may be used to null 
out line capacitance in operating 


freq. range. 
req. rang ECL Write Data 5 


DRIVER 


ay {()) {)) aay 


MB 4111/4112/4113 


MB 4316 


WD ; 
RWD RWC Vee> Vegi GND 


-Note: NCs should be left open. 
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“nin OMB 4114 
FUJITSU 


MB 4112 
‘anni MB 4113 


*FAULT DETECTION CIRCUITRY 


+6.0V Supply 


4 Circuit Unsafe 
SS ee 


ca. 10mA threshold 
Unsafe Current 


a Multi Chip Select 


ca. 24mA threshold 


MB 4111/4112/4113 BLOCK DIAGRAM 


CER, CE, CE; CE; 


OPEN COIL 
LINE ODRVR 


VOLTAGE 
REF GEN 


ECL VOLTAGE 
REF 


CEW, 


WRITE CURRENT 
REF 


WRITE CURRENT 
BYPASS 
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CEW, 


CAP. STORAGE 
W/GATED 
DISCHARGE 


CAP. STORAGE 
-| W/GATED 
DISCHARGE 


COMPARATOR 


MB 4111 IIIIIKiIhithiititt 
FUJITSU 


MB 4112 : 
MB 4113 _ | iililihiiiitiii 


PACKAGE DIMENSIONS 


24-PAD CERAMIC (FRIT SEAL) FLAT PACKAGE 
(CASE No. : FPT-24C-F01) 


INDEX | 


.260(6.60) 
.280(7.11) .900(22.86) TYP 


1 


.272(6.91) 
.400(10.16) 


050(1.27)_| |__| _.o10(0.2541 .003(0.08) 
: TYP 


.020(0.508) .008(0.20) 
.650(13.97) TYPE 


.390(9.91) 
.406(10.31) 


inches (millimeters) 


.100(2.54)MAX 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- | 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU 


MAGNETIC DISK HEAD AMPLIFIER 


MAGNETIC DISK 


The Fujitsu MB 4117-4 and MB 4118-4 are magnetic disk head amplifiers 
with Zener-zapped write current sourse for 4-channel head, MB 4117-6 and 
MB 4118-6 for 6-channel. 


Their logic interface level is TTL level and their packages are suitable for 
mounting directly on the arm of movable disk head. 


MB 4118 has on-chip dumping resistors for each channel. 


Four major functions to interface with magnetic heads: Write Amplifier/ 
Read Amplifier/RAS (safety)/Selection Decode 


Three modes: Read/Write/Idel 
Power Supply Voltage: +5 V and +12 V 
Logic interface level: TTL compatible 


On-chip Zener-zapped write current source. 
Its current can be adjustable with external resistor. 


On-chip dumping resistors (MB 4118 only) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Supply Voltage 


Storage Temperature 


-65 to +150 °C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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HEAD AMPLIFIER 


MB 4117-4 
MB 4117-6 
MB 4118-4 
MB 4118-6 


August 1988 
Edition 2.1 


(MB 4117-4/MB 4118-4) 
CERAMIC PACKAGE 
FPT-24C-F01 


DIP-22P-MO3: See Page 8 
FPT-24P-M02: See Page 9 


(MB 4117-6/MB 4118-6) 
PLASTIC PACKAGE 
DIP-28P-M02 
FPT-28C-A01: See Page 11 


PIN ASSIGNMENT 


MB 4117-4/MB 4118-4 


7 22 
TOP VIEW 


DIP-22P-M0O3: See Page 8 
FPT-24P-M02: See Page 9 
FPT-28C-A01: See Page 11 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


anni MB 4117-4 
runrsu MB 3-8 
“citi! MB 4118-6 


Fig. 1—- BLOCK DIAGRAM OF MB 4117/MB 4118 


RCT VCT WUS 
O O O 


WRITE 
UNSAFE 
CIRCUIT 

DETECTOR 


WRITE 
ENABLE 


POST 
READ 
AMPLIFIER 


HEAD -|}———J SWITCHES 
SELECT 
(6 CHANNELS) 


WRITE 
CURRENT 
SOURCE 


MODE SELECT 


NOTE) H: High Level fe) 
L: Low Level WC NOTE:#*Only for MB 4117-6/MB 4118-6 


MB 4117-4 _ |i 
MB 4117-6 Pu JITSU 


MAB 471 


Or 


oO 


RECOMMENDED OPERATING CONDITIONS 


Parameter 


Power Supply Voltage (Read/Write/Idel) 


Supply Voltage (Read/Write/Idel) 
High-level Input Voltage 


Low-level Input Voltage 


DC CHARACTERISTICS 


(Recommended operating condition unless otherwise noted.) 


Parameter Symbol 
Isw 


Value 


T 


i 
: © 


Power Supply 
Current 


pt . 
<= | 
[tse | 
[tow 
[tan 


l42w 


yp 
7 
7 
4 
4 
0 


2 


=2. 
ee Veo =2.0 
Current Vep = 0.8 V R/W 


Vaw =2.0V /R 
Vaw = 0.8 V W 
VHso,Hso,(HS2) = 2.0 V 
THs Viso,Hs1,(Hs2) = 0.8 V 
Vwo1 = 2.0 V 

Vwo! = 0.8 V 

Pt | Vep =2.0V 

Vay = 2.0 V 


NOTE: “*I: Idle, R: Read, W: Write 


R/W Input 
Current 


~— 


oO 
RO 


1/R/W 
HS Input die 


Current 


I/R/W -0.4 


1/R/W 
WDI Input a 


Current 1/R/W 


HEAD Input 
Current 


NO 
o1 


j I 

) ) 

NO RO 
© 


. 
—_ 


6-33 


MMB 4118-6 


READ MODE 


iRecomnlended operating condition unless otherwise noted.) 


pValue 
Parameter Symbol Condition 


Differential Voltage Vin = 1 MVpp, f = 300 kHz 
Gain RL =1kQ 
Band Width =1MVpp, Ry = 1 kQQ (-3 dB) te 


Ta = 25°C, 
Input Noise Voltage fe Bw = 1 to 10 MHz BHe a= 


Differential Input 
Single-End Output te f =5 MHz =e 
Registance 
ce 


VrRbx 


Registance 


Rox, Roy 
Output Voltage 


Vrpy 


Output Offset Vv 
Voltage COEF 
Dynamic Range amr: f = 5 MHz 


Common Mode 


f=5 MHz, Vs = 100 mV pp 


PSRR2 | f=5 MHz, Vip = 100 MVpp 


Power Supply 
Rejection Ratio 
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MB 4118-6 |i 


Oh 


o 


WRITE MODE 


(Recommended operating condition unless otherwise noted.) 


Parameter Symbol! Condition Unit 


Write Current ie 
Write Current - 7 - 
Constant lw =18mA, K= lw x Rwe 128 
Head Differential 7 - 
L 


4 
< 
x?) 


mA 


NO 
i 


a 


Write Unsafe = 10yWH, lw =8mA 


fwo) = 2.5 MHz, lus =8mA 


Switching Output 
Voltage 


Write Current ty _ _ 
Write Unsafe | ; L=10uH, lw =50mA 
Switching Delay Time “2 fwo,; = 5.0 MHz to 0 MHz 


NOTE: *K = lw x Rwc (External resistor setting write current.) 
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Minin MB 4117-4 


FugITsu MB 4117-6 


a MB 4ang.6 


Fig. 2— MEASUREMENT CIRCUIT (MB 4117-4) 


1302 co co co [ou | 
|W 
802 6802 6802 


6. 
VCT  HOX 


CD R/W 


Power Supply Voltage 


Read/Write mode 


CD Voltage 
Idle mode 3.3 to 5.0 
Write/Idle mode 0.2 + 0.2 
R/W Voltage Veayw 
Read/Idle mode 3.3 to 5.0 
0.2 + 0.2 
HS Voltage Read/Write/Idle mode 


WDI Voltage Read/Write/Idle mode 


| Ambient Temperature Read/Write/Idle mode 
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Inductance of Magnetic Head Ly 


MB 4117-4 {iii 
MB 4117- 
MB 4118-4 FUJITSU 


MB 4118-6 _ Iililiiliiliili 


Oh 


PACKAGE DIMENSIONS (MB 4117-4/MB 4118-4) 


24-PAD CERAMIC (FRIT SEAL) FLAT PACKAGE 


(CASE No. : FPT-24C-F01) 
nAA nA AAA nl 


INDEX 
.270+.010 
(6.86+0.25) 


.050(1.27) a .017+.003 
TYP 


.550(13.97) TYPE ~0.05 


.398+.008 


(10.11+0.20) 


an nes eae 


©1987 FUJITSU LIMITED F24002S-2C 
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.900(22.86) TYP 


+.085 
.31 5 943 


+2.16 
(8.00" +" Gg) 


.100(2.54)MAX 


Dimensions in 
inches (millimeters) 


IAN] AB ATT 


FusIrsu MB 4117-6 


cn MB 4118-6 


PACKAGE DIMENSIONS (MB 4117-4/MB 4118-4) 


PIN ASSIGNMENT 


oo i 


[i 
li; ZS on 
Ay i 


i) 


DIP-22P-M03 


TOP VIEW 


22-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22P-M03) 


.400+.010 
(10.16+0.25) 


+.008 
1.085" "545 
+0.20 
(27.55 930) 0.96011) 
“~~0.01 


.050(1.27)MAX 


+.012 +0. 
0475 (1.20_5 


| .197(5.00)MAX 
.118(3.00)MIN 
| .019+.003 
asueeneyee is 019+.00 


(0.48:.008) 020(0.51)MIN 
foa7 2"? (1.201 =) 


Dimensions in 
©1987 FUJITSU LIMITED D22010S-3C inches (millimeters) 
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MB 4118-6 _ ill 


or 


o 


PACKAGE DIMENSIONS (MB 4117-4/MB 4118-4) 


PIN ASSIGNMENT 


1 
TOP VIEW 1 


FPT-24P-M02 


24-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-24P-M02) 
.002(0.05) MIN 


~ (STAND OFF) 
402+.016 
| (10.2+0.4) 


.362+.012 
Goal (9.2+0.3) 


i 
| 
| 


006" "bo4 


0.05 
(0.15" 5.05) | 020+.008 
(0.5+0.2) 


.008(0.2) 


.106(2.7)MAX 


.050(1,27) pies oak 
A Soe (0.45+0.1) 039+.008 
ee (1.0+0.2) .008(0.18)MAX 


.027(0.68)MAX Dimensions in 
inches (millimeters) 
©1987FUJITSU LIMITED F24008S-2C 
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ini a 4u7-4 


FUJITSU hae 4118-4 


“i MB 4118-6 


PACKAGE DIMENSIONS (MB 4117-6/MB 4118-6) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 


(EJECTOR MARK) 


.543+.010 
(13.8+0.25) .600(15.24) TYP 


1.4077-005(35.73" 5/4) .010+.002 
(0.25+0.05) 


7 .062(1.58)MAX 0397.09 (9, g9*?-°) 


<a 
| .195(4.96)MAX 


-118(3.0)MIN 


aoe 54)| | U a - a .018+.003 .020(0.51)MIN 


(0.46+0.08) 
(1. 520 5) 


Dimensions in 
inches (millimeters) 


© FUJITSU LIMITED 1986 D28006S-2C 
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ue 7-¢ 


MB 4118-6 iil 


PACKAGE DIMENSIONS (MB 4117-6/MB 4118-6) 


PIN ASSIGNMENT 


TOP VIEW 


FPT-28C-A01 


28-LEAD CERAMIC (FRIT SEAL) FLAT PACKAGE 
(CASE No.: FPT-28C-A01) 


050*:202 


| 059 001 
+0.05 
.300+.050 (0.1277 9 93) 
(7.62+1.27) 
1.008(25.60) 
MIN 380+.008 
INDEX AREA .500+.010 (9.65+0.20) 
(12.70+0.25) 
-300+.050 
(7.62+1.27) 
(050(1.27) | +.003 +0.08 .008(0.20) 
ous as O17 a5 083-6 ox! nie 
.110(2.79) 


.650+.005 
(16.51+0.13) 
.720+.010 
(18.29+0.25) 


MAX 


Dimensions in 
inches (millimeters) 


© 1987 FUJITSU LIMITED F28009S-2C 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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A 


FUJITSU 


mc 


DSTV84-059 
July 1984 


MB4313 
AD/WRITE BUS DRIVER/RECEIVER 


The Fujitsu MB4313 is designed for driver/receiver as an interface part 
between magnetic disk drive and control unit. The MB4313 transfers the 
read-out singal from disk head to control unit, and write signal vice 


versd. 


BLOCK DIAGRAM 


INI 


IN3 


IN4 


IN2 


IN5 


IN6 
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QUT1 
OUT2 
OUT3 


OUT4 


OUT5 
OUT6 
OUT7 


OUTS 


PIN ASSIGNMENT 
(TOP VIEW) 


IN4 IN3 


IN6 LN2 
INS IN1 
OUT5 OUT 
OUT6 OUT2 
QUT7 QUT3 
OUT8 OUT4 


GND VEE 


€v-9 


INPUT/OUTPUT CONDITIONS 


Parameter Conditions Symbol} Unit 


Input Voltage Ta= O°C 
Pin:1,3,14,16 
Ta=25°C 


Ta=70°C 


Input Current 

Pin:2,15 

utput Current 
Pin:4,5,12,13 

Supply Voltage 


Operating 
Temperature 


ELECTRICAL CHARACTERISTICS 
(Veg=-5.2V£5% at Tp=0 to 70 °C, otherwise noted. ) 


DC Characteristics 


Parameter Conditions 


VINL=VINS=Vimin> 
VIN3=V max» 
VING=YHnin 


Output Voltage 


Value at Tp=2542°C 


Deviation : +2% 


vv-9 


ELECTRICAL CHARACTERISTICS (Cont'd) 


(Veg=-5. 2Vt5% at Ta=0 to 70 °C, otl 


DC Characteristics (Cont'd) 


Parameter 


Input 


urrent 


Conditions 


VIND=YINS="Hnin> 
VIN3=Yimin» 


VING=Vitnax 


VINI=V ING=Vimax> 
VINS=VIN3=VHmin 


IN1=¥ IN3=¥ imax: 
VIN5S=VING=VHmin 


Vini=VIN3=VHmin>» 
VINS=VIN4=V imax 


Vinv=VINd=VHnax:s 
VINS=YIN3=Yimax 
ViIni=Yinax 
VIN5=Vitnax 


VIN3=VHnax>» 
VINIEVING=Vimin 


VING=VHnax 
ViNi=VIN4=Vimin 


wise noted, ) 


Symbol 


Yo2H 
VO6H 
Vo4au od 
Vosi se 
3 ee 
a ae 
sok 
na 
no 
sia 
= 


Vo7L 


Value at Tp=25t2°C 


Max 


Value at Tp=0 to 70°C 


Deviation : +2% 7 


Sv-9 


ELECTRICAL CHARACTERISTICS (Cont'd) 
(Veg=-5.2Vt5% at Ta=0 to 70 °C, otherwise noted.) 


DC Characteristics (Cont'd) 
Deviation : +2% 


Value at Tp=25t+2°C Value at Ta=0 to 70°C 
Parameter Conditions Symbol 


8.5 


Unit 


| 


Vini=V INS=Vinax>» 
VIN3=VHmax,V ryq=Vimax 


Input Current 1 IN2» ic 1 
TING 


TP 


AC Characteristics 
Deviation : £2% 


Parameter Conditions Unit 


Max 


= i ae ee 
sol oe 


= 
a) 


Propagation Delay 
Time 


VINI=YIN5S=“Lmax: 
Vin3=-1.29V, 
VING=VINA> 


Output Timing : 
Vo2,¥04;V06,V08 as 
VOUTC: 
Voi»V03,V05,Vo7 as 
VOUTC: 


pot 
NO 
pan) 
”n 


pa 
N 
pa] 
1) 


Rise Time 


|| « 
~ 


GND —— GND GND 


pPeciveesur In oun VO1 R3 
Wy rye | IN2 UTZ N02 awe 
VIN3 a LN3 OUT3 VQ3 R7 

IN4  OUT4 Yo4 vet 
EE 


Vina IIN4 


VINS TINS | ys OUTS NOS. Anes 
LING | tne = OUTS YO6 nee 
R2 ae Vo7 RQ 
fee R10 
VEE VEE 
NOTE : R1, R2 : 430 a £2% 
R3 thru R6 : 5) o. 22% 


R7 thru R10 : 1 ka +£2% 


Test Temperature Test Voltage 
Ta (°C) VHmax (VY) Vinin (V)) Vimax (VY) Vumin (V)} VTHCY) 


-0. 86 


-1.155 -1.49 -1.87 


~1.035 =1.44 21,825 rer 
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TIMING CHART 


Tess than 2 ns less than 2 ns 


INA 
20% | -1.06V 
Gees NOU) Soe acme 
od rta3 
i | 
i 
VouTB : 
VoUTC 


6-47 


ES, 


16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 


| 
| 
| (CASE No. : DIP-16C-C02) ‘ 
| o?~15° : 


| 


2646.71)  .305{7.75) 
.281(7.14)  .325(8.26) 


} 


an TA 
R.025{0.64) | 


REF 
.300(7.62) TYP 


| 
Poet, 


| .754(19.15) | 
.788(20.02) j 00R10.203! 
.014(0.36) 


a! po—.050(1.27)MAX 
j 


= 


al flim 


.110(2.79) REF 


.200(5.08)MAX 


.120(3.05) 
.150(3.81) 


.020(0.51) 
.050(1.27) 


| 700(17.78)REF Dirnensions in 
.05611.42) .013(0.33) Z inches (Mmiilimeters) 


.052(1.57) 1 "'023(0.58) 


DSTV84-059 
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FUJITSU 
DSTV83-065 


August 1983 
MB4316 - 


DRIVER/RECEIVER FOR DISK HEAD AMP. 


The Fujitsu MB4316 is designed for the MB4111/MB4112 Disk Head 


Amplifier's Driver/Receiver. 
Features Package 


e Data inputs and Control inputs are CML 
level inputs. 
e On-chip Write Current Source which is 


adjustable by changing an external resister. 


Maxium Ratings CERAMIC PACKAGE 
DIP-16C-CO02 


Parameter Symbol Rating 
y 


Supply voltage 


VeE2 |-15.0 - 90 


Output terminal 
voltage 


Input voltage VIn- “5.0 - 0 


mon fel el 
Power 
Dissipation 


Operating 0 - 70 
Temperature 


Storage | ° 
Temperature Eats ae +20 
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Recommended Operating Conditions 


Supply Voltage | VEEL | 75.2252 | V 
; | 


‘ 4 
' ; 


External 
Resistance 


Block Diagram 


siag RCXT1 
DX DY 


RWD 


| odieedieetieataetindinien dein cient cee meee comieninnd — eo ae oe ew oe ow we 
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Pin Assignments 


Receiver + 


Lise wmwm oat ee ee ee ad 


| 


(Read Data) 


Pin Function Table 


Pin No.| Symbol | Functions 


1 VEF2 |Power Supply (-12 V) | 


Gain of output Amplifier (Receiver) is specified with 


jan External resister between Gl and G2. 


\This input specifies Data level in write mode. 


WC switch. When it is at CML low level, WC is active. 
WC |Write Current Source Output 


| Rwc |Write Current is specified with resister between Rwc 
and VEE2 (See Block Diagram) 


(Iwcs5..4V/REXT2) 
9 | VaR, |Power Supply (-5.2V) 
} 10 | WD |Write Data, driven by complementary signal of CML level 
2 D 


1 X |Data Bus | 
13. | DY 


Read/Write mode Switch. When it is at CML low level, 
read mode is selected, and at high level, write mode is 
selected 


Output for read data 
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Electrical Characteristics 
(VEEL Hz—-5.2V.VER2=-12.0V.Ta=25°C) 


'Measure-—-| 


Parameters Symbol | Conditions ‘ment 
| Diagram 


Power | IREl | VEE1=—5.46V. Veg2=-12.6V : l = | * ! 65 mA 

supply IEE2R| ee eee ee eee 
Current : : i ) | 

| LEEW! a | | | mA 

Input LIRD Vegi= |VED=-0.81V.Vpp= 9 oj = «| = «df 0.2) om 

Current TWD | -5. 4601 - 1. Ny Vyp=-0 .81V | 1 z = | 7 | 0.9 | ak 

—~ | Ver2= —— 

Irtw VEZ Vwo=-0.81V sl ; - | - [0.9] ma 

Lit | [VRD=-l.71.V@p=-0-81V/ 1 | - | - | 0.15) m 

Output Vwo | VRD=-0.89V, Vwp=—1.75V i 1. [4,945.4] 5.9) V 

Nozeaee Voxu | VRD=-0.96V| VwD=-0. 96V / ot |-0.59/ - -0.45 Vv 

VDXL Wwr=-1 654 Tey | 1 |-0.75) - bO.61 Vv 

VDYH | 1 0.59) - 0.45) Vv 

VDYL | 1 V 


DxDy 
Differencial 


Delay Time tprH1| WI > RWC 


3 
fi each ke 000 
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Measurement Diagram 


=12.0V 6 .0V 


1 
Z 
3 
4 
5 
6 
7 
8 
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| 4 -0.89V 
1202 2 £1202 


0 .89V 


2008 


Onan WN 


| Input : 


| P.R.B. : 1.5 MHz 
| aes \ tr=tf=10 ns 
-12.0V -5.2V 
4. 
-12.0V 6 .0V 
, aa 89v|-1.75V 
1202 
< -1.75V/-0.89V 
is 2002 502 
7002 
s er P.c Input ; 
-0 .89V 100§ P.R.R.:1.5 MHz 
Vwp | | (3 tr=tf=10 ns. 
Vw 
2008 | 
i 
L402 
~12.0V -5.2V 
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Package Dimensions 


16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16C-CO2) \ 


ene 
Osis 


\ 


4 
i - 
4 
| | 


R.025(0.64) ! 
REF ! ! 
.264(6.71)  .305(7.75) 


2817.14)  .325(8.26) ge OOls Barre 


——— 


| 
eect hes hee ee ee Se Ss eee 


{ | 
| .754(19.15) J 
.788(20.02) , .008 (0.20) | 
= Tachi oan ere 
ie? a 
= 
| .200(5.08)MAX 
.120(3.05) 
.150(3.81) 
110(2.79) REF ‘aot 1 on 
.700(17.78) REF ; Dimensions in 
| -056(1.42) | .013(0.33) inches (millimeters) 
.062(1.57) .023(0.58) 


DSTV83-065 
MB4316 - 
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March 1988 


. Edition 1.0 
FUJITSU MB431 9 
EE 9 FUJITSU MICROELECTRONICS, INC. Product Profile 


Peakhold IC 


The MB4319 is designed to generate the head position signal for head control in magnetic disk unit as Illustrated below. 
(See Fig. 1.) 

The MB4319 detects the peak of the servo signals read out from the servo disk via the carrier amplifier and makes Its 
discharge continuously proportional to the head velocity. (See Fig. 2.) 


Fig. 1 — THE MB4319 DISK DRIVE APPLICATION 


MAGNETIC HEAD 


LINEAR 
MOTOR 


LINEAR 
MOTOR 
CONTROL 


CONTROL 
CIRCUIT 
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mE 154319 


Fig. 2 — TIMING DIAGRAM 


CLOCK ODD1 EVEN1 ODD2 EVEN2 


y™ “A i) A 


VcaR: CARRIER AMP 


—— ov 
EVEN2 OV 
Fig. 3 — BLOCK DIAGRAM 
GATET O 
CARIE O 7 
peo © opp1 
GATES O ae ee 
Y | “Vee 
pai — O EVENt 
GATES O 
| | — Vee 
. HOLD — O obbe 
GATEA O eden 
ca” Jee 
FS GeLp O EVEN2 


Iv 
O 
Oo 


REG3 © 


(For Discharge of Base Voltage) evEe 


VELOTY 


REG2 O 
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MB4319 
The Detail of the Operation of MB4319 


The MB4319 detects each peak of the high frequency signal and selects the discharge constants externally. The MB4319 comprises 
four peak-hoid circuits in order to control each discharge constant equally. 


Sampled signal CARIE, is illustrated in Fig. 5 and has a peak-to-peak value of 9V Max. Gate signals are negative logic and have a 


270ns window for positive peak. When Gate Is closed, the falling constant @ is determined by the function of VELOTY, Rexti, and 
Rext2. VELOTY Is the negative voltage proportional to the velocity of the head, and Its range is OV through -6.0V. 


Example: Charge rising constant : 10V/pLs 
Discharge falling constant : -0.13V/us at Vv = 0V 


: -0.5V/ps at Vv = -5.5V 
Condition : Cext = 680pF 


As shown in Figure 1, the ODD and EVEN outputs should be buffered from the following stages by high impedance input amplifiers. 


Fig. 4 — EQUIVALENT CIRCUIT 


Vcc 


‘ 


Fe ee er 


ODD 


Sapa 
An Cext 


Fig. 5 — TIMING DIAGRAM 


VELOTY 


\ 
i é 
\7 


6-58 


FUJITSU 


ME 54319 


PIN ASSIGNMENT 
(TOP VIEW) 


ON On fF WD — 


Absolute Maximum Ratings (TA = 25°C, unless otherwise noted.) 


a 
Csewvowe | me PP 
a 
rewwoninn Pm 
a 


Vcc +15 

VEE 

Top 
Input Voltage at GATEn -0.5 thru +5.5 
Input Voltage at VELOTY Vee thru +3.0 
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Be 
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MB4319 


Operating Conditions (TA = 0°C thru +70°C, unless otherwise noted.) 


[essa crea oooiaeenia| too | z 
A 


Output Current at REG1 m Vv = -5.5V, 
Rext1 = 22k0 


Note: ILOAD is defined as illustrated below. 


MB4319 
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Electrical Characteristics 
DC CHARACTERISTICS 


(Vcc = +12V, VEE = -12V, Tolerance: +2%, unless otherwise noted.) 
(VCC = +12V +5%, VEE = -12V +5% when TA = 0°C thru 70°C as a condition.) 


els puis | Min 
Gate High Input Current IG1H, IG2H, | VG1 = VG2 = VG3 = Va4 = 2.0V, 
| iG3H, iG4H | TA = 0°C thru 70°C, see Fig. 1. 
Gate Low Input Current | IGiL, IG2L, | VG1 = VG2 = VG3 = Va4 = 0.8V, | 
IG3L, IG4L TA = 25 +2°C, see Fig. 1. 
CARIE Input Current ICAR Vai = VaG2 = VG3 = VG4 = 2.0V, 
TA = 0°C thru 70°C, VCAR = +4.0V, 
see Fig. 1. 
CARIE Input Current ICAR Vai = VG2 = VG3 = Va4 = 2.0V, 
TA = 25 +2°C, VCAR = -0.4V, 
see Fig. 1. 
ICAR Vai = Va2 = VG3 = Va4 = 0.8V, 
TA = 25 +2°C, VCAR = +4.0V, 
see Fig. 1. 
ICAR Vai = VG2 = Va3 = Va4 = 0.8V, -7.1 
TA = 25 +2°C, VCAR = -4.0V, 
see Fig. 1. 


REG3 Input Voltage IREG3 = 1.0mA, see Fig. 2. P10 | te 
VELOTY Input Current Vvet = -4.0V, see Fig. 1. = es 


CARIE Input Current 


CARIE Input Current 


REG1 Output Voltage = a 
REG1 Output Voltage 
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MB4319 


Electrical Characteristics (continued) 


Parameter Symbol Condition 
| _ Parameter | symbst | conan = bam a 


ODD1/2 Vopp1 Vai = VG2 = VG3 = Va4 = 2.0V, 
EVEN1/2 Vopb2 TA = 25 42°C, see Fig. 3. 
Output Voitage VEVEN1 VCAR = +4.0V 


VEVEN2 


ODD1/2 
EVEN1/2 
Output Voltage 


VG1 = VG2 = VG3 = VG4 = 2.0V, 
TA = 25 42°C, see Fig. 3. 
VCAR = +2.0V 


ODD1/2 
EVEN1/2 
Output Voitage 


VobD1 
Vobb2 

VEVEN1 
VEVEN2 


Va1 = VG2 = VG3 = Va4 = 2.0V, 
TA = 25 42°C, see Fig. 3. 
VCAR = OV 


ODD1/2 
EVEN1/2 
Output Voltage 


VobD1 
Vobb2 

VEVEN1 
VEVEN2 


Vai = VG2 = VG3 = VG4 = 2.0V, 
TA = 25 +2°C, see Fig. 3. 
VCAR = -4.0V 


ODD1/2 
EVEN1/2 
Output Voitage 


Vopp1 
Vobb2 

VEVEN1 
VEVEN2 


Vai = VG2 = VG3 = Va4 = 0.8V, 
TA = 25 +2°C, see Fig. 3. 
VCAR = +4.0V 


ODD1/2 
EVEN1/2 
Output Voltage 


Vai = VG2 = Va3 = Va4 = 0.8V, 
| TA = 25 +2°C, see Fig. 3. 
VCAR = +2.0V 


ODD1/2 
EVEN1/2 
Output Voltage 


Voop1 
Vopbb2 

VEVEN1 
VEVEN2 


Vai = VG2 = Va3 = Va4 = 0.8V, 
TA = 25 +2°C, see Fig. 3. 
VCAR = OV 


ODD1/2 
EVEN1/2 
Output Voltage 


Vopp1 
Vopb2 

VEVEN1 
VEVEN2 


Vai = VG2 = VG3 = Va4 = 0.8V, 
TA = 25 42°C, see Fig. 3. 
VCAR = -4.0V 


ODD1/2 
EVEN1/2 
Output Difference Voltage 


Vai = VG2 = Va3 = VG4 = 0.8V, 
VCAR = 2.0V, TA = 25 +2°C 
The max difference voltage in the 
measurement of ODD1/2 & EVEN1/2 
Output Voltage, see Fig. 3. 


ODD1/2 
EVEN1/2 


Vai = VG2 = Va3 = Va4 = 0.8V, 
Voopp1 = VODD2 = 2.0V, 
VEVEN1 = VEVEN2 = 2.0V, 
VCAR = 0V 

Rext1 = Rext2: Open 

TA = 25 42°C, see Fig. 4. 
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Electrical Characteristics 
AC CHARACTERISTICS 
(Vcc = +12V, VEE = -12V, Tolerance: +2%, unless otherwise noted.) 


(Vcc = +12V +5%, VEE = -12V +5% when TA = 0°C thru 70°C) 


Rising Time of VoDDn/ tro1, tro2, VCAR = 4 +0.1V, VVEL = -4 +0.1V, 
| EVENn when VGn is ON trE1, trE2 TA = 25 +2°C, see Fig. 5. 
Rising Time of VoDDn/ tsrO1, tsrO2, | VG1 = Va2 = VG3 = Va4 = 0.3V +0.1V, 


EVENn when step Input tsrE1, tsrE2 VvEL = -4 +0.1V, TA = 25 42°C 
is input at VCAR see Fig. 5. 


Falling Time of VoDDn/ tfo1, tfo2, Vai = VG2 = VG3 = Va4 = 0.8V, 
EVENn tfE1, tfE2 see Fig. 5, VVEL = 0V 


Falling Time of VoDDn/ tfo1, tfo2, Vai = VG2 = Va3 = Va4 = 0.8V, 
EVENn tfE1, tfE2 see Fig. 5, VveL = -4 +0.1V 


Channel Separation Change of VEVEN1 when 
VCAR = +4.0V, Va2 = 0.3V, and 
Va1, VG3, and Va4 are changed from 
2.0V to 0.3V at the same time. 
See Fig. 5. 
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Fig. 1 


Vcc 


Va10 ODD1 
Va2 0 EVEN1 
Va3 0 ODD2 
Ve4 O-—— , EVEN2 


VcCAR O REG1 O VREG1 


VEE 


IREG2 = 45nA 
CQ) e 
[nears oma Ll 
A VREG2 
A VREG3 
I 
VEE VEE 
Fig. 3 
Voc 
Vai © 1G) ODD1 O Vopp1 
va2 © = EVEN1 O VEVENT 
Va3 O——= ODD2 O Voppe2 
ves O- EVEN2 O VEVEN2 
VcAR © REG1 


Rext2 = 250k1. +2% 
@ 


VEE 
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Fig. 2 


Vcc 


VEE 


FUJITSU 


MEE 154319 


Va1O O Vopp1 
Va2O O VEVEN1 
Va3 QO O Vopp2 
VG4 QO O VEVEN2 
VcarR O e 
VTEL © 


Rext2 = 250kQ. 42% 


Rext3 = 10kQ, 42% 


Cext = 680pF +2% 


VEE 


Rext1 = 25kQ. +2% 
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MB4319 
TIME CHART 1. 
oar 
Tw 
VG L . —_——— ee «(25V $ 0.1V 
(Vai ~ Vaa) mn rf A aie 
— 0.3V+0.1V 
tfo tro 
A 2V + 0.1V 
“ / 
: OV 
TWeLE*n -1.1V +0.1V 
*n : ODD1/2, EVEN1/2 
Tw = 500ns + 10ns 
tfo = tro < 10ns 
T > 220pus 
TIME CHART 2. 
a 
Tw 
| 90, — 4V+0.1V 
iz | iN ° 
VCAR 10 joa pipee een eeeaiat (OV 10 1. 
tro tfo 
Tsrn 3V + 0.1V 


fe t—“‘(‘“‘(‘(‘i ore 
f- 1V +0.1V 


OV 


Vn* 


*n : ODD1/2, EVEN1/2 
Tw = 500ns + 10ns 
tfo = tro < 10ns 


T > 220us 
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TIME CHART 3. 


2V +0.1V 


foes 


OV 


Note: 

ni* = ODD1/2 or EVEN1/2 when VveéEt = OV. 

n2* = ODD1/2 or EVEN1/2 when VveEL = -4V + 0.1V 
Vcar: As same as Time Chart 2. 
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DIP-16C-C05 


.754 (19.15 .305 (7.75) 
| .788 (20.02) .325 (8.26) 
.264 (6.71 


i 


.014 (0.36) 


: ; | .050 (1.27) MAX 
.062 (1.58) 


.200 (5.08) MAX 


.020 (0.51) | -120 (3.05) 
.050 (1.27) | -150 (3.81) 


-|| .015 (0.33) ; A 
.023 (0.58) .110 (2.79) 
.032 (0.81) 
TYP 


.700 (17.78) REF 


Dimensions in inches 
and (millimeters) 
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Dart Aio. Description 


A/D Converters 


MB4051 8 Ch, 10-bit 


| MB4052 4 Ch, 8-bit 


MB4053 6 Ch, 8-bit 


MB4056 8 Ch, 8-bit 


MB4063 6 Ch, 8-bit 


MB40547 -7 1 Ch, 8 bit 
MB40547 -8 1 Ch, 8 bit 
MB40576 1 Ch, 8 bit 
MB40578 1 Ch, 8 bit 


MB40578-7 1 Ch, 8 bit 


D/A Converters 


MB4072 1 Ch, 8-bit 


MB40748 -8 1 Ch, 10 bit 


MB40748 -9 1 Ch, 10 bit 


Section 7 


Equiv. Power 


Features 


Prod. Supply (V) 


+5V, +8V, 
-8V 


+5V 
+12V 


100u.s/Ch, SAR 


100s/Ch, 


+5V 


300j1s/Ch, +2V (ref) 


+12V 
100u.s/Ch, SAR 


+5V 


300,1s/Ch +2.8V (ref) 


Flash Conv, 
30Msps 


Flash Conv, 
30Msps 


Flash Conv, 
30Msps 


Flash Conv, 
30Msps, 0.2% 


Flash Conv, 
30Msps, 0.4% 


-5.2V 


-5.2V 


+5V 


+5V 


+5V 


+4.5V, 


OC O/P, 
C O/P, 85s may 


ECL 1/O, 30Msps 
0.2% 


ECL I/O, 30Msps 
0.1% 


-5.2V 


-5.2V 


MB40776 


MB40778 
MB40788 


MB40874 


MB40978 


1 Ch, 6 bit 


1 Ch, 8-bit 
1 Ch, 10-bit 


1 Ch, 4 bit 


3 Ch, 8 bit 


mB88301A 3 Ch, 6-bit, 


6 Ch, 13-bit 


A/D-DI/A Converters 


MB40176 


MB87020 


1 Ch, 6 bit 


1 Ch, 16 bit 


TTL I/O, 30Msps 


TTL I/O, 30Msps 
ECL I/O, 125Msps 
TTL I/O, RAM, 
50Msps 


TTL I/O, 60Msps 


Multipurpose 


Fiash A/D & D/A, 
30Msps 


SW Cap A/D & 
DA, 50Ksps 


+5V 


+5V 
-5.2V 


+5V 


45V 


+4V (ref) 


+5V 


Data Conversion 


Package 


Plastic DIP 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


Ceramic DIP 
Plastic DIP 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


Ceramic DIP 


Ceramic DIP 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 


Plastic DIP 


Ceramic DIP 
Plastic DIP 
Plastic Flatpak 


Ceramic DIP 


Ceramic DIP 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Ceramic DIP 


Ceramic DIP 
Plastic DIP 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 
Plastic Fiatpak 


Plastic DIP 
Flatpak 


Plastic DIP 


May 1988 
Edition 1.0 


See MB4051 


Ee FUJITSU MICROELECTRONICS, INC. Product Profile 


8-CH 10-Bit A/D Converter (ADC) 


The Fujitsu MB4051 is a general purpose analog-to-digital converter (ADC) which features eight channels of analog 
inputs, 10-bit parallel data 1/O port and programmable control register. Analog input signal on a selected input channel is 
converted to {06-bit digitai data by the successive-approximation technique which provides high-speed conversion. The 
MB4051 is packaged in a standard 42-pin dual in-line package. 


Features 


Multiplex 8-channel Analog Inputs 

Resolution: 10 bits 

Relative Accuracy: 8 bits Min. 

Linearity: +1/2 LSB 

Successive-Approximation Technique: 25s/ch Min. 
Analog Input Voltage Range: OV ~ 6.5V 

Input Impedance: over 500kQ) (for 6.5V Input) 
Built-in High Stabilized Reference Voltage Source 
Directly Connectable to DMA Controller as well as Microprocessor 
TTL Compatible Digital 1/O Port 

Standard 42-pin DIP 

Power Supplies: +5V and +8V 

Power Consumption: 400mW (Typ.) 


PIN ASSIGNMENTS 


(TOP VIEW) 


START 
Vcc (+5V) 


SUM NODE 
AMP COMP 


V+ (+8V) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 


-“ADOOONADANAAPWN—O 
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Copyright ©1988 by Fujitsu Microelectronics, Inc. 
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Fig. 1 — MB4051 BLOCK DIAGRAM 
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Functional Block Descriptions 


MPX Multiplexer 


Successive- 
Approximation 
Register 


Status Register 


Function 


Selects one channel from 8-channel analog input signals. Channel assignment is done 
by the 2nd thru 4th bits of control register which are programmed by the external 
channel select inputs Bo thru B2 or by a data from MPU. 


Compares an unknown analog input signal with an output signal of built-in DA converter. 
The result of comparison is transferred to the successive-approximation register 
(SAR). 


10-bit digital-to-analog converter. Generates analog signal corresponding to digital 
signal specified by the SAR. 


According to the result from the comparator, generates the next step digital output 
to be transferred to the DAC and compared in the comparator. Composed of 10-bit 
register and control logic. After completion of data-conversion, acts as the data 

register (DR). 


10-bit register which indicates the status of operations. Indicates the assigned channel 
by SR-2~4, status of the external control/MPU by SR-5, operation of AD conversion by 
SR-6 and completion of AD conversion by SR-7. (See Tables 1 and 2) 


Control Register 10-bit register which controls the operation of ADC. Assigns a channel by CR-2~4, 
switches MPU/external control each other by CR-5; initiates AD conversion by CR-6. 


(See Tables 1 and 2) 


SAR 
Data Register Stores a 10-bit data at the completion of AD conversion. Outputs the data at DE = 1 
during the external control mode (CR-5 = 0). If the DR is selected (CS = 0, RA = 0, 
and R/W = 1) during the MPU control mode (CR-5 = 1), the contents can be read by 
MPU (EN = 1). 


1/O BF Input/Output Buffer | Connected to the data-bus of MPU for sending or receiving the 10-bit data. The output 
is three-state TTL compatible. 
Control Logic Controls sending and receiving of data between blocks and is used for initializing. 


Reference Voltage Specified the maximum analog input signal Jevel of ADC. 
Regulator 
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Pin Descriptions 


Connected to 10-bit parallel data-bus for transferring 10-bit data between internal 
registers and MPU. 


Chip-select terminal of ADC which is selected at CS = 0. 


Address Input for the internal registers. Selects the data register (DR) at RA = 0 and 
the control register (CR)/status register (SR) at RA = 1. 


Initializes the ADC at Reset = 0. 
Bo~B2 External Channel When ADC Is controlled externally (CR-5 = 0), the inputs from Bo~B2 are set in CR-2~4 
Select Input at the falling edge of START. (See Table 3.) 


AD conversion starts at the rising edge of START when the external control mode 
(CR-5 = 0). 


Conversion 
Complete/Interrupt 
Request 


Indicates the completion of data conversion. After completion of data conversion, cc 
goes low at the external control mode (CR-5 = 0) or IRQ goes low at the MPU control 
mode (CR-5 = 1). In both cases, they go high after the content of the data register is 
read. 


During DE = 1 at the external control mode, the data in a register assigned by RA are 
output on Do~Do. 


Clock for AD conversion which is input to the SAR and determines the conversion 

speed of ADC. A data conversion is completed by 12 cycles of clock. Not required to 
synchronize with the EN (Enable) signal from MPU system. Minimum cycle time of this 
clock Is 2ys. 


Collector) 


ADC CLK AD Conversion 
Clock 


Ref OUT/ 
Ref ADJ 


Reference Output/ 
Reference 
Adjustment 


Terminals for output of reference voltage which specified the full-scale value of analog 
input signal and for its adjustment. 


AMP COMP/ | Amplifier Terminals for frequency adjustment of the internal operational amplifier with connected 


DAC COMP/ | Compensation/ capacitors having specified capacitances. SUM NODE is also used for offset 
DAC OUT/ DAC Compensation/]| adjustment. 
SUM NODE DAC Output/ 


Sum Node 


vtiVec/V~ Terminals for To be supplied +8V, +5V, and -8V, respectively. 
Power Supply 

GA/GD Analog Ground/ Terminals for ground. 
Digital Ground 
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ADC Operation Modes 


According to the status of 5th bit (CR-5) in the built-in control register, ADC has two operation modes: external control mode and 
MPU control mode. 


Just after an initialization (Reset going from low to high), ADC is in the external control mode (designation of channel, start of data 
conversion and data output are controlled through the external control input terminals). This mode is useful for ADC applications 
only or for DMA operation independent of MPU. 


When the MPU control mode is required, set CR-5 of the control register high through MPU. 
External Control Mode (CR-5 = 0): 


This mode is used when ADC is controlled by the external hardware. An analog input signal channel is designated by Bo~B2 and the 
AD conversion starts at the second rising edge of ADC clock after START goes low. 


At the completion of 10-bit data conversion, CC (Convert Complete) goes low to notify external devices. The converted data is 
read after the low state of CCis confirmed and DE goes high. 


ADC TIMING FOR EXTERNAL CONTROL MODE 


0 1 2 3 10 11 12 13 14 15 


(Internal 


Operation) Successive Data Read 


Approximation 
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MPU Control Mode (CR-5 = 1): 


This mode is used when ADC is controlled by the MPU software. When CR-5 = 0 at initialization, CR-5 should first be set high 
through MPU. Channel designation of analog input signal is made by CR-2~4, programmed through MPU, and AD conversion starts 
as CR-6 = 1. After completion of the conversion, CR-7 (IRQ flag) is set high and IRQ output goes low to interrupt MPU operation. 


After confirming IRQ = 0, MPU starts the interrupt routine to select the data register of ADC and reads it. After MPU reads the 
data register, IRQ is reset high. In this mode, all signals on START and Bo~B2 are ignored. When the ADC is required to return to 
the external control mode, CR-5 is set low through MPU or RESET Is set low. 


ADC TIMING FOR MPU CONTROL MODE 


CR Set 


y CR \ / 
Select 


Correspond Internal 
signal of START 


TRQ 
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Electrical Characteristics 
ANALOG CIRCUIT CHARACTERISTICS 
(Vcc = +5V, Vt= +8V, V7 = -8V, TA = -30°C - +85°C) 


Accuracy 


Full Scale Power 
Supply Fluctuation 
Suppressing Ratio 


Differential Linearity 


Error 


Analog Input 


S 
on 


S 
on 


fr 
oO 


Reference Voltage 


Supply Current 
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Electrical Characteristics (continued) 
DIGITAL CIRCUIT DC CHARACTERISTICS 
(Vcc = +5V +5%, Vt= +8V, V~= -8V, TA = -30°C - +85°C) 


a 


Output High Voltage 


Output Low Voitage 


2 


Vcc = 4.75V, lic = -18mA 


Vcc = 4.75V, VIH = 2V, Vil = 0.8V, 
IOH = ~2.6MA ; 


Vcc = 4.75V, ViH = 2V, ViL = 0.8V, 
loL = 4mA 

VOL 
Vec = 4.75V, Vit = 0.8V, ViH = 2V, 
lo. = BMA 


VIH = 2V, Vcc = §.25V, Vo = 2.7V, 
Vit = 0.8V 

Output Current (Off State) 
Vit = 0.8V, Voc = 5.25V, Vo = 0.4V, 
VIH = 2V 


Input High Current 
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Electrical Characteristics (continued) 
DIGITAL CIRCUIT AC CHARACTERISTICS 
= -8V, TA = -30°C ~ +85°C) 


R Ob 


iE 
| arameter | symbot_ | conation ea] 
arameter Symbol Condition [Min | Typ | nit 
Typ | Max_| 
po | - | we | on 
p= | - | wo | om | 


Access Time from RA Figure 2 
IRQ Recovery Time from EN Figure 3 


READ TIMING DIAGRAM 


tEEN 


tDEN 


*: TRQ is reset to “1” when DR is read or Reset goes low. 
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Electrical Characteristics (continued) 
DIGITAL CIRCUIT AC CHARACTERISTICS 
(VcC = +5V +5%, V t= +8V, V7= ~8V, TA = -30°C ~ +85°C) 


ee ee ro 
Parameter . Symbol Condition Unit 


Twin [tye [Max 
ie 2 eo ee 
a rere Cee ee ee 
ee ee eee eee 
ee ee ee ee ee 
pm | PK 


WRITE TIMING DIAGRAM 


tDH 


tbs 
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Electrical Characteristics (continued) 
DIGITAL CIRCUIT AC CHARACTERISTICS 
(Vcc = +5V +5%, Vt= +8V, V~= -8V, TA = 


Parameter 


START Pulse Width 270 


= _ ns 
fed eae ates PO a, Seba ee NO ae ghee nce en alg cg Oa ee a en Se See ae hs a pete Rm me SD fat a 


EXTERNAL CONTROL AD CONVERSION TIMING DIAGRAM 


30°C ~- +85°C) 


START 


| Min | Typ | Max 
ep 


Unit 


EXTERNAL CONTROL READ TIMING DIAGRAM 


Valid Data 


1.3V 
tCCR 
PWDEH 
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Switching Characteristics Test Conditions 


Fig. 2 — 3-STATE OUTPUT LOAD CONDITION 


Vcc 


Test Pin 


RL = 2k © 


* tZH, tZL: CL = 15 pF 
tHZ, tLz: CL = 5 pF 
tARA : CL = 50 pF 


Fig. 3 — O0.C. OUTPUT LOAD CONDITION 


Test Pin 
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Switching Waveform 


ENABLE, DISABLE TIME (3-STATE OUTPUT) 


S1 Open 
S2 Close 


: 1 
S1 Open $1, S2 Close 
S2 Close 


Note S1, S2: See Fig 2. 


IRQ OR CC RECOVERY TIME (OPEN COLLECTOR OUTPUT) 
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Typical Characteristics Curves 


Fig. 4 Output Voltage vs. 
Input Voltage 


0 . 5 1.0 1.5 2.0 
, Input Voltage (V) 


Fig. 6 Output Low Voltage vs. 
Output Low Voltage 


0 5 10 15 20 
loL, Output Low Current (mA) 


Fig. 8 Delay Time vs. 
Ambient Temperature 


eg 


iz 


040 -20 0 20 40 60 80 100 


Ta, Ambient Temperature (°C) 


Fig. 5 Output High Voltage vs. 
Output High Current 


IOH, Output High Current (mA) 


Fig. 7 Input Current vs. Input 
Voltage (Bo Input) 


Vi, Input Voltage (V) 


Fig. 9 Supply Current vs. 
Supply Voltage 


TA = 25°C 
V+=+8V 
V-=-8V 


4 4.5 5 5.5 6 
Vcc, Supply Voltage (V) 
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Typical Characteristics Curves (continued) 


Fig. 10 Supply Current vs. Fig. 11 Supply Current vs. 
Positive Supply Voltage Negative Supply Voltage 


7 8 9 10 11 12 -7 -8 -9 -10 -11 -12 
V+, Positive Supply Voltage (V) V-, Negative Supply Voltage (V) 
Fig. 12 Full Scale Voltage vs. 


Reference Voltage Supply 
Voltage (V+, |V-|) 


V+, |V-|, Supply Voltage (V) 


Fig. 13 Operational Waveform 


fcLK = 250 KHz 


Analog Input Voltage = 2.1646 V 
Output Coding = 0101010101 
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Technical Information 


DEFINITION OF TERMS 


Resolution: 


The minimum distinguishable analog deviation in AD converter. 
Since MB4051 is a 10-bit AD converter, it is possible to 
resolute an analog signal, from OV to 6.5V (FSR), into 
2'0 = 1024 parts. 


Relative Accuracy: 


Deviation between a straight line from the zero point of the 
device (all “0”) to the full-scale point (all ‘L’) and an actual 
conversion characteristic curve. 


Gain Error: 


Difference between an ideal input voltage span and an actual 
input voltage span. In the MB4051, according to the procedure 
described separately, it is possible to adjust the gain error to 
zero. 


Offset Error: 


Difference between an ideal critical input voltage which makes 
all output bits zero and an actual critical input voltage. In the 
MB4051, such offset error can be adjusted according to the 
procedure described separately. 


Differential Linearity Error: 


Input voltage deviation from an ideal input voltage which is 
necessary to change the output code as large as 1 LSB. The 
differential linearity error of +1/2 LSB means that, when 
the input signal changes 1/2 LSB ~ 3/2 LSB, digital code varies 
1 LSB. 


Example of Output Coding 


DDDDDBODDD 
123 45 67 8 
B B 


| 
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Example of Ragoiution 

(3-bit Resolution) 
111 
110 
101 
100 
011 
001 
010 


000 
0 FSR-LSB 
Analog Input 


Relative Accuracy/Gain 
Error/Offset Error 


all “1” 


Actual 


all “0” 
E10 V10 E11 Vi1 
Analog Input 

* Relative Accuracy = ARA 
(V11 — V10) — (E11 - E10) 


x 100 (% of FSR) 


Vi0 — E10 
FSR 


Gain Error = 


Offset Error = x 100 (% of FSR) 


Differential Linearity 
Error (ALSB) 


Analog Input 
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Applications Information 


Adjustment of Offset and Gain 


In the MB4051, both gain-error and offset-error can be adjusted to zero by trimmers connected as shown below. In this case, 
potentiometers and resistors for trimmers should have temperature characteristics below 100ppm/C° to ensure long-term stability 
and less temperature drift. 


The following external adjustment circuits should be located as near as possible to the package with the 3.9mQ resistor the closet 
connection to the package. 


Gain Adjustment 


Ref OUT 


Offset Adjustment 
+8 V 
R3 
100K 0 


eo SUM NODE 


Offset Adjustment 


By applying the voltage of 1/2 LSB, i.e., 3.2mV to an analog input channel, continuously execute AD conversion of the applied input 
voltage. Then, adjust potentiometer R3 during the conversion so that the conversion results become “0000000000” and 
“0000000001”, alternatively. The range of adjustment is about +0.2% of FSR in the circuit shown below. 


The Ré4 resistor for offset adjustment can be replaced with smaller resistors as follows. 


180K 0 
SUM NODE 
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Gain Adjustment 


After offset adjustment, by applying FSR - 3/2 LSB (6. 4905V) to an analog input, execute AD conversion of the applied input 
voltage. Then, adjust potentiometer R1 during the conversion so that the conversion results become “1111111111” and 
“1111111110”, alternatively. The range of adjustment is about -12% ~ +5% of FSR in the circuit shown. 


Precautions for Circuit Stabilization 


To stabilize the ADC operation and by-pass power supply line noise, connect the external capacitors as shown. 


CAPACITORS FOR STABILIZATION AND POWER SUPPLY BYPASS 


+5V O 


1 uF 0.1 WF 


IT 


V+ 


0. 
is a DAC COMP 


GA 


DAG OUT 


SUM NODE 


AMP COMP 


V- 


The bypass capacitor for filtering line- noise should have good high- medeoney characteristics and should be connected as near as 
possible to the package. 


lf a printed circuit board is used, the ground-line should be made as wide as possible and the pattern should be made in such a 
manner that the analog input signal line does not pick up noise from the digital signal and so on. Unused digital input should be kept in 
an inactive state as shown below, and unused analog input should be connected to analog ground (GA). 
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EXAMPLE OF INTERFACE TO 8-BIT MPU 
(Provide a Change Circuit for Upper 2-bits) 
20 kHz. 
©) 
Reset 42 ADC CLK 
v+ PZ 0 +8V 
TRQ 37 
100k 
Offset 
SUM NODE Ad}. 
V- O -8V 
Ref ouT L! 
10k O 
Ref ADJ Gain 
Adj. 
GA 
8 OO +5V 
26 
Do (LSB) - 
us 2 O CHo 
D7 24 : O CHi 
D2 Analog 
Input 
D1 ue O CHe 
18 O CH7 


Do (MSB) 


*MB74LS367 


A1=0 


Ai =1 
Data MSB D1 D2 D3 Da Ds Dé D7 Ds LSB (D2 D3 D4 Ds De D7) 
register 
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Package Dimensions 


42-PIN PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-42P-M01) 


0.008 (0.20) 
0.014 (0.36) 


0.533 (13.54) 


oa a 15°MAX. 
0.553 (14.05) Bes 


0.590 (14.89) 
0.610 (15.49) 


ee 
ee ee ee 
.| | 0.034 (0.86) . | 0.050 (1.27) 
0.054 (1.37) 0.070 (1.78) 


2.045 (51.94) 
2.071 (52.60) 


Poe hak OR cache Hee eat ee Tt, ee a eae ie ee 
I = ae = — =m =m eae = = a Lg ee = weRe sod = = es a a= ae e 0,197 (5.00) MAX 
ARATARARAARARAAAARARE! 
— SEATING PLANE 
0.050 (1.27) 0.100 (2.54) 0.015 (0.38) 0.118 (3.00) MIN. 
MAX, TYP. 0.023 (0.58) 0.020 MIN. 


(0.51) 


Dimension in inches and (millimeters) 
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4-CHANNEL 8-BIT A/D CONVERTER SUBSYSTEM 


4-CHANNEL 8-BIT 


‘A/D CONVERTER MB4052 


July 1988 
Edition 4.0 


The Fujitsu MB 4052 is an analog-to-digital converter (ADC) for general 
purpose which features four channels of analog inputs and 8-bit data length of 
digital output. 
Analog input signal is converted to serial 8-bit digital data by the successive- 
approximation technique which provides high-speed conversion, i.e. many 
analog data can be converted within a short time. 
All digital I/O signals including control inputs are TTL level compatible so as to 
provide wide application such as in microprocessor-controlled system and so on. 
CERAMIC PACKAGE 
DIP-16C-C02 

@ Single Power Supply; 

DIP: +3.5V to +6.0V or +8.0V to +18V (with Internal Regulator) 


FPT: +3.5V to +6.0V or +8.0V to +13.2V (with Internal Regulator) 
@ Multiplex 4-Channel Analog Inputs 


@ Analog Input Voltage Ranges: 
0 to 1/2Vec, (Standard mode: RS = 1) 
0 to 1/8Vcc, (Contracted mode: RS = 0) 
0 to 2Vcc; (Expanded mode: through built-in Divider) 


@ Analog Input Bias Current: 250nA Max. 
Resolution: 8 bits 
Linearity: 0.19% Max. 


Successive-Approximation Conversion: 100ys/ch Max. at for~ = 100 kHz 


PLASTIC PACKAGE 


Ratio-Metric Conversion by Reference Voltage Vcc 4 FPT-16P-M03 


Serial Data Output (Open-Collector) 
TTL/CMOS Compatible Digital !/O 


Package: DIP-16C-CO2 PIN ASSIGNMENT 
DIP-16P-M04 


FPT-16P-M03 


ABSOLUTE MAXIMUM RATINGS (All Voltages referenced to A.G/D.G) 


7 
0 
0 


+ 

Power Supply Voltage 
+2 
+2 


(TOP VIEW) 


Digital Input Voltage ~0.5 to +20 
Digital Output Voltage (Off State) | Von _| 
Analog Input Voltage | Via | Vec1+0.5 


Vou 

Via 
Storage ~—55 to +150 
Temperat Tstc 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1—- MB 4052 BLOCK DIAGRAM 


COMPARATOR 


Co Cy 


10 9 1 
Data Out 


SUCCESSIVE 
APPROXIMATION 
REGISTER 


RECOMMENDED OPERATING CONDITIONS 


(Tx =-30°C to +85°C) 


Parameter 


Power Supply Voltage 
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PIN DESCRIPTIONS 


INPUT FOR VOLTAGE RANGE EXPANSION (EX 2), 
PIN 2 

This input pin is provided to expand the voltage range of 
analog input signal. 

This input pin is connected to the internai one-to-four voii- 
age divider which reduces an analog signal level to one 
fourth of input level. 


OUTPUT FOR VOLTAGE RANGE EXPANSION (EX 1), 
PIN 3 

This output pin is provided to expand the allowable analog 
input level in co-operation with the above EX 2 pin. 

A reduced signal which is divided in the internal divider is 
output on this pin. 

This output pin can be connected to any of standard analog 
inputs Ag, Ai, Ao or Az so that the EX 2 pin can function 
as one of 4-channel inputs. 


ANALOG INPUTS (Ap TO A3), PINS 4,5,6 AND 7 
These input pins are provided to receive four channels of 
analog Inputs. 

One of these four channels is selected by a combination of 
Co and C, inputs. 


CHANNEL SELECT (Ci AND Co), PINS 9 AND 10 


These control inputs are used to designate one of four 
analog inputs as shown in Table 1. 


Table 1 CHANNEL SELECTION 


C, | Co | Channel i 
0 0 A 
| se 
0 1 Ay 
\- +- —— 
a 0 A; 
_ i if 
i 1 A 
ie ib l : 


CHIP SELECT (CS), PIN 11 

This control input pin is used to start analog-to-digital 
conversion. 

When CS goes low, the A/D conversion start and the DATA 
OUT output is enabled. 

When an A/D conversion is completed or termination of 
conversion is required, CS is made high. 


A/D CONVERSION CLOCK (ADC CLK), PIN 12 

This clock signal is input to the internal successive approxi- 
mation register and used as timing signal for A/D conver- 
sion. 

The conversion speed of this device is determined by this 
clock rate. 

Ten clock cycles are required for a complete 8-bit conver- 
sion. 


A precise cycle time is not always required for this clock 
signal. 


DATA OUTPUT (DATA OUT), PIN 13 

This cutput pin is provided to output the A/D conversion 
results as digital signals. 

The converted digital data are serially output in the order 
of start-bit, MSB (Most Significant Bit), 2SB (Second Signi- 
ficant Bit), ... , 7SB, LSB (Least Significant Bit) and 
stop-bit in synchronization with the ADC CLK clock signal. 


RANGE SELECT (RS), PIN 14 

This control input is provided to select an analog input 
voltage range as shown in Table 2. 

This input must not be changed during an A/D conversion. 


Table 2 RANGE SELECTION 


RS Voltage Range 
0 0 to 1/8 Veci 
1 0 to 1/2 Veci 


ANALOG GROUND (A.G) AND DIGITAL GROUND 
(D.G), PINS 1 AND 8 

These are terminals for ground. 

The analog circuitry and digital circuitry have seperate 
ground terminals, respectively. 


POWER SUPPLIES (Vcc2 AND Vcc1), PINS 15 AND 
16 

When the device operates within a voltage range of 3.5V 
to 6.0V, the power source is connected to Vcc; which is 
shorted to Veco. 

When the device operates within a voltage range of 8V to 
18V in case of DIP Packages and 8V to 13.2V in case of 
Flat Package, the power source is connected to Vcco. 

In this high voltage operation mode, the Vcc, pin is used 
as an output pin which supplies +5V stabilized voltage and 
10mA load current and the supplied voltage is regurated in 
the internal voltage regurator. 

Vec1 is used as the reference voltage of A/D conversion 
regardless any two types voltage. 
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC DIP PACKAGE 


(Vcc = 3.5V to 6.0V, Ta = -30°C to +85°C) 


Value 
Parameter Symbol Condition 
; Max 


Differential Linearity Error 

Contracted Range 
Zero 
Transition Standard Range 
Voltage 

Expanded Range 


Standard Range 


Unit 


4 
< 
TD 


2 
+ 


Vec1 = 5V 


cop) 
5 


| 
NO od 
~s 
S 


102 


=| 


I+ 
- 
a) 
i 
” 
vs) 


Vec1 =5V, Ta =25°C 


625 650 


5 


Full Scale 
Transition 
Voltage 


2.475 2.500 2.525 V 


Expanded Range Vege 9.600 10.000 10.400 V 


Comparator Input Current Se 
Divider Input Resistance for R 
Expanded Range ae 


Output Voltage 
BV < Veco < 18V 
Line Regulation 
Regulator 
V = 12V 
Load Regulation CC2 ' 
Output Voltage 
ey ee Vec2 =12V 


Temperature 
A minus sign (—) prefixed to a current value indicates that the current flows from the IC to the external circuit. 


~100 -250 


> 


n 


—s) 


NO NSN 
NO 
(o>) 
NO 


o1 
eo) 
oO 
on 


—_ 
. 


mV/V 


on 


on 
© on 


0. mV/mA 


aS 
i) 


ppm/°C 


Conversion Cycle Time ps/ch 
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ANALOG CIRCUIT CHARACTERISTICS FOR CERAMIC DIP PACKAGE 


(Vcc = 3.5V to 6.0V, Ta =-30°C to +85°C) 


Condition 


ee 


Parameter Symbol} 


Vec1 =5V 


Zero 
Transition Standard Range 
Voltage 


Contracted range 


Full Scale 
Transition Standard Range 
Voltage 


Expanded Range 
Comparator Input Current 


Divider Input Resistance for 
Expanded Range 


Expanded Range rs 
cS Vect = 5V, Ta =25°C 


pte 


a 
Output Voltage Von | p45 
BV < Veco < 18V 
Line Regulation = ear 
; Vec2 = 12V, 
Load Regulation mE OMA < Iout < -10MA 


Output Voltage 5s 
Conversion Cycle Time fe_k = 100kHz 


A minus sign (—) prefixed to a current value indicates that the current flows from the IC to the external circuit. 


Regulator 
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC FLAT PACKAGE 


(Veet = 3.5V to 6.0V, mee = ~30°C to +85°C) 


Vas 
Parameter Symbol Condition Unit 
jin. | a es 


Differential Linearity Error 

Contracted Range 
Zero 
Transition Standard Range 
Voltage 

Expanded Range 
Full Scale 
Transition Standard Range 
Voltage 

Expanded Range 


Vec1 =5V, Ta =25°C 


~ 
700 

Ra : 

3 

< 


2.475 2.500 2.525 ae 


9.600 10.000 10.400 V 
lic 
Divider Input Resistance for 
8V < Veco < 18V 


Regulatoi EXE. 
Veco = 12V, 
Output Voltage 


Conversion Cycle Time J tee foik = 100kHz us/ch 


N 
Ne) 
—_ 
S 
i) 
3 

< 


Comparator Input Current 


A minus sign (—) prefixed to a current value indicates that the current flows from the IC to the external circuit. 
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DIGITAL CIRCUIT DC CHARACTERISTICS 


Input Clamp Voltage Vic Vec1 = 3.5V, ty. = -18MA 
OH 


= 3.5V a7 
High Level Input: Current Meo 0 te ae ee 
IL” M- ’ OH ~ 
Vv Vec1 = 3.5V, Vin = 2.0V, 
OL1 Vie = 0.8V, lot = 4mA 


cc1 = 3.5V to 6.0V, Ta = - 30°C to +85°C) 


Low Level Output Voltage 


Veci = 3.5V, Vin = 2.0V, 


Vo. Vit = 0.8V, Io, = 8mA 


yy Vect = 6.0V, Vin =2.7V 

High Level Input Current 
Low Level Input Current Vec1 = 6.0V, Vit = 0.4V 
Power Supply Current for Vec Vec1 = 6.0V 


Vec1 = Open, 
Vec2 = 20V for DIP Package 
P Supply C t for V I 
ower oupply Current tor Vec2 cC2 Veco = 13.2V for FLAT 
Package 


*Note: This typical value is measured at Vcc, = 5.0V and Ta, = 25°C. 
A minus sign (—) prefixed to a current value indicates that the current flows from the IC to the external circuit. 
The values are measured at Vcc, = Veco except the Icco parameter of . 


DIGITAL CIRCUIT AC CHARACTERISTICS 


(Vec1 = 3.5V to 6.0V, Ta = ~30°C to +85°C) 


Propagation Delay Time 


Mi 
FUJITSU 


nnn! ~ MBAO52 


Fig. 2 — AC CHARACTERISTICS WAVEFORM 


(1) ADC CLK 
(4) Channel Set-up/Hold Time 


ADC CLK 


(2) CS 


(3) CS Set-up/Hold Time 


3V 
nas aaa ADC CLK 
ADC CLK 1.3V 1.3V Ya nr eee che? 28 Veen een, oe ga ee OV 
tucs } p tPLH OF tpHL 
Scs VoH 
1 ee ee ee ee ee ee ee ee ee 3V Data Out 
cS 1.3V 1.3V VoL 
OV 
VOH 
Dat 
eta Out Start bit MSB 
VoL 


Fig. 3 — TIMING DIAGRAM 


ADC CLK 


Start bit M 2 3 4 5 6 7 L = Stop bit 
> Ss S S -§ § $ S 
B B B B B B B B 


Note: RS should be held to one ranged “1” or “0” until data conversion is completed. 
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Fig. 4 -LOAD CONDITIONS 


Data Out o- © 
(Open Collector) 


TYPICAL WAVEFORMS OF PROPAGATION DELAY 


tp_yH (Data Out Transition from low-level to high-level) tpy_ (Data Out Transition from high-level to low-level) 


aoe ds pe lad 
leech lead leg a 


Data Out 


ADC CLK ADC CLK 


Data Out 


es Condition 

ese eee ae pena 
Data Out Vec1 =5V 

LE TeT TTT Ts JH tino Sam 


ViA= 1663 mV 
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Fig. 5 — EXAMPLE OF EXPAND RANGE MODE CONNECTION 


VA 
Analog Input OQ) 
7.5k2Q 
Ex. 1 
O 


Va: Oto Vec1 x2 
RS = alle fee 


MB 4052 


7-32 


FUJITSU 
MB4052 ili 


PACKAGE DIMENSIONS 


16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16C-C02) 


R.025(0.64) 
REF 


+.013 +.014 
-268 O04 311506 
+0.36) .300(7.62) TYP 


-—0.15 


+.028 +0.71 | 
Pec OO gg) 990 6 45) .01 Tips 


+0.10 
aol 050(1.27)MAX (0.25 9 95) 


+0.33 
(6.8114) 0! (7.9 


| .200(5.08)MAX 


.134+.014 
.100+.010 | . : 
.032+.012 
(2.54+0.25) (0.81+0.30) 


(3.40+0.36) 
+.002 .700(17.78)REF +.005 Dimensions in 
-060_'994 -018_'903 inches (millimeters) 
(1.52+9.05) (0.4679-13) 
~0.10 46 _o'08 


©1986 FUJITSU LIMITED D16012S-3C 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) 


INDEX-1 


.244+.010 .300 (7.62) TYP 
(6.20+0.25) 1 S2t 


+.008 +0.2 | .010+.002 
(eaieele 770° ‘012 (19.557 9°35 ) 


(0.25+0.05) 


INDEX-2 


+,.012 
039" 5 


| .172(4.36)MAX 


118(3.0) MIN 
100(2.54) | L, .018.003 020(0.51)MIN 
TYP +.012 (0.46+0.08) 
060s 


+0.3 
te2"2 2) 


Dimensions in 
©1986 FUJITSU LIMITED 016033S-2C inches (millimeters) 
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PACKAGE DIMENSIONS (continued) 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M03) 


.122(3.10)MAX__ 
(SEATED HEIGHT) 


; 


.002(0.05)MIN 
(STAND OFF) View “A” 


.008(0.20) 


.402+.016 
(10.20+0.40) 


.299+.012 
(7.60+0.30) 


.362+.012 
(9.20+0.30) 


.024(0.60) 


.007(0.18) 
MAX 
.027(0.68) 


.020+.008 


noes 


+.002 
-.001 
+0.05) 
—0.02 


.006 
(0.15 


Oi 
ie 
.018+.0 


ie 


(0.45+0.10) 


Le>-1.005 (0.13)M) 


TYP 


.050(1.27) | 


+.010 


+0.25 
-500_ "598 


(270029) 


.118(3.0)MAX 


 [Z7}.00410.109] 


.350(8.89)REF 
©1988 FUJITSU LIMITED F16008S-2C 


Dimensions in 
inches (millimeters) 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 


included as a means of illustrating typical applications. Complete 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 


information sufficient for construction purposes is not necessarily 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 


Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cable: “FUJITSULIMITED TOKYO” 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361FT TOR J 
FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 


Phone: 408-922-9000 TWX: 910-671-4915 
FUJITSU MICROELEKTRONIK GmbH.:: 
Arabella Center 9, OG./A, Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 


© FUJITSU LIMITED 1988 Printed in Japan PV2078-887A4 
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6-CHANNEL 8-BIT A/D CONVERTER SUBSYSTEM 


The Fujitsu MB 4053 and MB 4063 are 6-channel, 8-bit, single-slope A/D 
converter subsystem designed to be used in a microprocessor based data con- 
trol system. These devices provide the analog functions while the addressing, 
counting and timing functions are provided by a microprocessor such as the 
MB 8840/50, MBL 8048, MBL 8086, or MBL 8088. 


The MB 4053 and MB 4063 are single monolithic bipolar IC providing a 1 of 
8 address decoder, 8-channe! analog multiplier, sample and hold, constant 
current generator, ramp integrator and comparator in a 16-pin package. 


These A/D converter subsystems are suitable for a wide range of applications. 
The resolution required by an application can be obtained by arbitrarily 
selecting a suitable integration time. Also zero offset and full-scale error 
corrections can be made automatically (auto-zero and auto-calibration) to 
minimize conversion error. . 


Microprocessor/TTL compatible 

Zero offset and full-scale error correction capability 
Ratiometric conversion capability 

Available in 16-pin DIP and Flat Pack 

Compatible with MC14443 and uA9708 (DIP package) 
+4.75V to +15 V 

+0.2% max. error 

300 ps/ch typ. 

OV to Vec — 2 V (5.25 V max.) 
25 mW typ. at Vec = 5 V 
Standard 16-pin DIP or flat package. 


Single power supply 
Excellent linearity 
Fast conversion time 
Analog input volgage 
Power Dissipation 


ABSOLUTE MAXIMUM RATINGS 


s 


Analog Input Voltage -0.5 to +30 
TstG x 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


Storage Temperature 


NOTE: 
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6-CHANNEL 8-BIT 
FUJITSU BP ieee) Ns 955: 


MB 4053 
MB 4063 


August 1988 
Edition 3.1 


CERAMIC PACKAGE 
DIP-16C-C02 


PLASTIC PACKAGE 
DIP-16P-MO01 


is ~ 


PLASTIC PACKAGE 
FPT-16P-M02 


PIN ASSIGNMENT 


TOP VIEW 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


IA 


FUJITSU MB 4053 
UAT] MB 4063 


Fig. 1a — MB 4053 BLOCK DIAGRAM 


7 RAMP START 
ce (FROM MPU) 
SAMPLE/RAMP 
AMPLIBIER COMPARATOR 
I I O RAMP STOP 
INPUT 
13 
l4 REFERENCE 
GURRENT 
GENERATOR = Vee 


(FROM MPU) 


Fig. 1b — MB 4063 BLOCK DIAGRAM 


Vv RAMP START 
cc (FROM MPU) 


SAMPLE/RAMP 

ee COMPARATOR 

| O RAMP STOP 
ANALOG Veet (TO MPU) 
INPUT 

REFERENCE 

CURRENT 


VREF (3) 


ee 
(6X12) o> Cee 
Ao Ai A2 RREF GND Cy 
(FROM MPU) 
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RECOMMENDED OPERATING CONDITIONS 


Parameter Symbol 


a 


Vib 4055 


Eis 
>in 


Analog Input Voltage 
Operating Temperature 


NOTE: *2V < Vrer < Voc -2V for MB 4053, 2.8V < Vace < Voc -2V for MB 4063 


3 


ELECTRICAL CHARACTERISTICS 


(Vcc = 4.75 V to 15 V, Ty = -40°C to 85°C) 


Value 


Unit Remarks 


Typ. Max. 
+0.2 +0.3 % 


+0.08 +0.2 % 
50 -250 nA 


io) 


< 
no | — 


See test.circuit 

6 350 us/ch Analog input: 0 thru Veer 
Cy sy 
See test circuit 
Cy, = 1000 pF +4 


ww 
oo 
=) 
} 
zo) 
od 
D 
nn 
o 
= 
> 


’ 


NO 
© 
& 
oO 


Us 


= 
5 
co ro) 


= 
> 


—_— 


0 


oO 
=) 
77) 


= 


NO 
© 


ee eee: WA | Vin= 8.5 
A minus sign (—) prefixing a current value indicates that Cy, terminal occurring when an input voltage of a 
the current flows from the IC to the external circuit. channel is changed by 4V, while another channel is 
*1 Conversion error: For all channels, deviation from a already charged (RAMP START = OQ). This calculated 
straight line between two points obtained by channel by 201 AVeH 
addresses 000 (0 scale) and 111 (full scale). eS aay | 
+2 Linearity error: Deviation from a straight line between t4 Acquisition time: Sum of multiplexer delay time, 
the 0 and full scale points for each channel. RAMP START delay time, and time required to charge 
+3 Crosstalk between channels: Voltage change Voy of the selected input voltage to the ramp capacitor. 
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Fig. 3 - LINEARITY ERROR 


Fig. 2 — CONVERSION ERROR 


fh — l6 


/ Address “111” 


RAMP TIME 
RAMP TIME 


*-Address ‘‘000” 
INPUT VOLTAGE Vrer 


= 
INPUT VOLTAGE Vrer 


CHANNEL SELECTION 


input address line 


Fig. 4 — ACQUISITION/CONVERSION TIME 
TEST CIRCUIT 


4.75V 
O 


Selected 
analog input 


RAMP AMP 
Ai Az START Cy GND RReeF STOP VREF 


Fig. 5 — TIMING CHART 


A, ~ A, Input 


RAMP START Input 


Cy Voltage 


RAMP STOP Output 
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OPERATION DISCRIPTION 


Refer to Fig. 1 MB 4053/MB 4063 BLOCK DIAGRAM, 
and Fig. 5 Timing Chart. Address inputs Ag to A> are used 
to select the analog input to be converted, (one of the six 
analog inputs |, to Ig). The RAMP START input is 
switched from a logic 1 to a logic zero This causes the ex- 
ternal ramp capacitor C,, to charge at a fixed rate. (Note 1) 
until it reaches the sum of the selected analog input voltage 
and a constant offset voltage Vge,. The RAMP STOP out- 
put (open-collector switches from a logic O to logic 1 when 
the voltage on C,, reaches the comparator reference voltage 
Vee. The RAMP START input is switched back to a logic 
1 after C,, is completely charged. This disconnects the 
analog input from C,, and allows it to be gin discharging 
at a fixed rate (Note 2). When the voltage on C,, reaches 
the comparator reference voltage Vege the RAMP STOP 
output switches back to a logic 0. This completes a conver- 
sion cycle for 1 channel. 


The time between the RAMP START input switching 
(0-1) and RAMP STOP output switching (10) is the 
RAMP TIME te. This would be directly proportional to 
the analog input voltage for the ideal situation where there 
was no comparator switching level error, leakage, switching 
delay times or effect of the impedance of the internal 
reference current source. tg can be calculated for the ideal 
case as follows: 

tr = Vin ele 

IR 

Where: Vj, = Analog input voltage to be measured 

C,, = External ramp capacitor 


-V 
Ip _ Veco - VRer for MB 4053 
RRee 


jg ti BEE a yee eapades 
2- Rrer 

This ramp time is converted to a digital representation by 

counting tga with the microprocessor. If a small error can 

be tolerated, the A/D conversion software can be reduced 

and the conversion time minimized by omitting corrections. 


NOTE: 


*1 Charge slope = Ja —'n > 150HA — IR 
Cy Cu 


Where: Il, is the acquisition current whose value is 
determined from the circuit constant in the IC. 
IR 


*2 Discharge slope = - ~— 
CH 


TATA 


FUJITSU 


MB 
MB 4063 llillifiIiihitit 


ZERO OFFSET AND FULL-SCALE 


FACTOR CORRECTIONS 


High precision conversions can be achieved by correcting 


for zero offset and full scale factor as follows: 


The channel select address (A. to A.) is set to 000. Ground 
(GND) is selected (internally) as the analog input and con- 
verted. This results in ramp time ta. Next the address is 
set to 111. Vper is selected (internally) and converted. 
This results in ramp time, tage. Finally the desired analog 
input (one of 1, to Ig) is selected and converted. This 
results in ramp time ty. This conversion sequence is arbit- 
rary and the GND and Vper conversions are not needed 
each time a channel is converted but only as required for 
calibration. The relationships between the inputs and ramp 


times are shown below. 


(VBeic =tz 
(VRer t+ Veeilc = tREF 
(Vin + Vee1)e = tx 
(VReFc = tREF -tz 
(ViIndc =tx -tz 
(Vine _ tx -tz 
(VReele trReF-tz 


VcH 


Vrer t+ Vee 


Vin +Vpe1 


VBE1 


VBE2 


tz tx tREF 


The conversion error can then be minimized by using the 
above results in the expression below to calculate the 
corrected analog input voltage. 
(Vino = (Vreelc X eee! 
trer —tz 
Where: Vj yy = Analog input voltage to be measured 
Vrer = Reference voltage 
Vee. = Shift voltage in sample/ramp amplifier 
Vpe2 = Threshold voltage of comparator 
Von = Cy voltage 


The GND and Vre_er conversion sequence is arbitrary, the 
GND and Vref conversions not being needed each time a 
channel (1, to I,) is converted. 
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PIN DESCRIPTION 


ra) fe: Analog input thru lI¢ Analog inputs for the six channels. One of the 6 is selected by a 
specific bit pattern on Ap to Ao. 


ly 

Ao 
input Ay 

A2 
RAMP START RAMP START 
signal input 


RAMP STOP RAMP STOP 
signal output 

Ramp capacitor Cy 
pin 


Channel selection 


Inputs for selecting an analog input channel. Either GND, one of 
channels |, to lg or Vprer is selected by a specific bit pattern on 
the 3 inputs. 


A/D conversion start signal input. RAMP START (1 —>0) 
Ramp time start signal input. RAMP START (0>1) 


Indicates that C,, is charged over comparator reference voltage 
Vge2. RAMP STOP (01) A/D conversion end signal (Cy 
discharged to comparator reference voltage). RAMP STOP (0-1) 


Pin for externally connecting the ramp capacitor. The value of 
Cy, In conjunction with Veer and Rpre_r establishes the ramp 
time. 


Reference voltage VREF Reference voltage supply pin. 

This is the reference voltage source for determining the discharge 
current and the analog reference voltage for full-scale factor 
correction. 

When the channel selection input is set to 111, this pin is selected 
for channel conversion. The full-scale factor is corrected using the 
conversion results. 

The voltage at this pin must be set to (GND + 2 V) to (Vcc - 2 V) 
and 5.25 V or less. 


supply pin 


Reference Rrer Pin for external reference resistance for setting the discharge current. 
resistance pin 


MB 4053: 
The external resistance is connected between the power source pin 
(Vcc) and the reference resistance pin (Rae). The discharge 

current is, then, l_ = (Vcc - Vrer)/Rrer- 


MB 4053: 
The external resistance is connected between the reference voltage 
supply pin (Vaer) and the reference resistance pin (RpeF). 


7 The discharge current is, then Ip = Veer /2Rerer.- 


- 


9 
15 
16 
1 
2 
3 
7 
4 
14 
5 


Ground pin 
This pin is grounded. When the channel selection input is set to 
000, this terminal is selected for channel conversion. The zero 

offset is corrected using the conversion results. 
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NOTES ON USE 


. Since the impedance of th ramp capacitor pin is ap- 
proximately 30 MQ (high), a resistance must not be 
connected in paralleled with this input. A ramp capaci- 
tor with no leakage must be used. 

. At Vin = 0 V, tp has a finite value. 

. Since RAMP STOP is an open collector output, an 
external pull-up resistor is required. (For example, when 
a 20 KQ2 external pull-up resistor is used.) 

. All digital inputs/output are TTL compatible. 

. The time from RAMP START input switching (0 > 1) 
to RAMP STOP output switching (1 > O) is ramp time 
tr. 


—_ 


© Nh 


CH 


Sa eee OV) 
ip0G@A=le °° 


. ts, = ta (max) = 


TYPICAL CHARACTERISTIC 


Fig. 9 - LINEARITY ERROR 
vs INPUT VOLTAGE 


C4 = 1000 pF 
Tae 25°C 


Peak Linearity Error [% of FSR] 


Linearity Error [% of FSR] 


Input Voltage, V,, [V] 


10. 


Fig. 10 — PEAK LINEARITY ERROR 
vs AMBIENT TEMPERATURE TA 


Ambient Temperature, T, [°C] 
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CH 
IR 


= Cy 


X Vin, te (max) = X Veer 


Voc — VREF 
RRer 
for MB'4063 


VREF 


for MB 4053, lr 2 ea 
~ AREF 


.2V <Vrer < (Vec -2 V) and VReEF =.5.25 V 


for MB 4053 

2.8V < Veer S(Vcc - 2 V) and Veer £5.25 V 

for MB 4063 

While and analog input voltage is being sampled, channel 
selection signals Ag, A,;, and A, must not be changed 
for (to, ). 


CURVES 


Fig. 11— SUPPLY CURRENT 
vs AMBINENT TEMPERATURE 


Vec = 8V 
Vrer =5V 
I_=12uA 
Cy = 1000 pF 


Supply Current, loc [mA] 


Ambient Temperature, Ta [°C] 


cA 
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APPLICATION EXAMPLES 


Examples of analog voltage (0 - 5V) A/D conversion with 10-bit resolution are shown in Fig.7 and Fig.8. 


Fig. 7 — Application Example of MB 4053 


Rp 


Contro! input/ 
output from MPU 


Temperature 
Sensor 


5000 pF 
- ase _ Ro ee _ As shown in this example, the voltage output of the sensor 
SUSIE eCu ae SEN, ii aati is proportional to Vcc (Eq. 7-3) and Veer is also pro- 
R, 1 portional to Vcc (Eq. 7-1), the sensor output conversion 
Ramp Current: gp = =———— * ———"* Vee 7-2 
R,+R> Rrer results (Eq. 7-4) are not influenced by power supply voltage 
Ry fluctuation. Such a conversion is called ratio metric conver- 
Input Voltage: Vin = Ro Re eV CeO 7-3 sion and is effective for minimizing the effects of conversion 
Cc error. Supply voltage fluctuations during discharge do result 
Ramp Time: tg = Vin ° . in error, however. 
R 
Rx 
1 fee ° R a6 Gemn eR eEE One saiece 7-4 
oa +Re or | R, REF 
5 kQ 
Vrer = —————— x BV =5V 
3kQ+5kQ 
-V 8V-5V 
ine Mice = BEE Ee eo eik 
Rree 120 kQ 
Cy x V 5000 pF x (5 V + 0.7 V) 
fo soit One go SOU PE AD OY) ek 
Cormineele 150 uA - 25uA 
5000 pF x5 V 
eeeagg dee Aen ME ce e000 is 
is 25 uA 


If the ramp time is counted with.a 1 MHz clock, 
the following resolution is obtained. 


o_o = 1000 = 210 


7-42 


INT 
MB 4053 FUJITSU 


MB 4063 lll iii 


Fig. 8 — Application Example of MB 4063 


Control input/ 
output from MPU 


Temperature 
Sensor 
= 5000 pF 
V 
Ramp Current: IR = BEE > sensing creages 8-1 
2Rrer 
Input Volt V Rx V 8-2 
n u Oo a e: —' Mhhii———timereninihitieicoms: OE ene een wae 
p g IN Ry + Rp REF 
Cy 
Ramp Time: tr = Vin* 
R 
Rx 
-_ Cc ZAR Rig po ieanntedsedatvosns 8 
Ry + Re H REF 3 
VREF 5V 
| 2 ects tee 
Re ORaee 2x 100kQ 7M 
Cy xv 5OOOpF x (5V +0.7V) 
eS 2 es 
la (min) — Ip 150uA — 25uA 
_ CHxv 5O000pF x 5V 
tte oy ee eS 1000us 
Ip 25uA 


if the ramp time is counted with a 1 MHz clock, 
the following resolution is obtained. 


1000us 


= 1000 = 2'° 
Tus 
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PACKAGE DIMENSIONS 


-16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16C-C02) 


R.025(0.64) 
REF 


264(6.71) .305(7.75) 
'281(7.14) .325(8.26) -300(7.62) TYP 


eal eet ee de eed Ee 
—.754(19.15) 
.788(20.02) 


.008 (0.20) 


mag .050(1.27)MAX .014(0.36) 


.200(5.08)MAX 


.120(3.05) 
.150(3.81) 


.090(2.29) 


.110(2.79) peers eet 


.050(1.27) 


.700(17.78)REF 
.056(1.42) .013(0.33) 


.062(1.57) .023(0.58) 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-16P-M01) 


.240(6.10) .300(7.62) TYP. 
.260(6.60) | 


.798(20.28) MAX 009 (0.24) 


.014(0.36) 


.050(1.27) MAX 


.197(5.00) MAX 


pod 


-118(3.00) MIN. 


100(2.54) | | | .016(0.40) 
TYP. .023 (0.59) .020(0.51)MIN, 
.047 (1.20) Dimensions in 
.O60 (1.50) inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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«li MB 4063 


~ PACKAGE DIMENSIONS © 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 


.382(9.7) 


409(10.4) .002(0.05) 
.008 (0.20) 


(STAND OFF) 
Detail of “’“A”’ part 


.008(0.2) 


_ .260(6.6) 
.197(5:.0) .283(7.2) 


'220(5.6) Ms 
| 020(0.5) 
‘ 007(0.18) 
Sys 
024 (0.6) ~-- ae 5 027(0.68) 
050(1.27) 014(0.35) soso 005 (0.13) 
008 (0.20) 


TYP .022(0.55) 


.085(2.15) 


. Dimensions in 
©1986 FUJITSU LIMITED F16005S-2C inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of.the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: J22833 Cabie: ‘“FUJITSULIMITED TOKYO" 


For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 

Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 
FUJITSU MICROELECTRONICS, INC.: 

3320 Scott Blvd., Santa Clara, CA95054-3197, U.S.A. 

- Phone: 408-727-1700 Telex: 910-338-0190 FUJITSU SNTA 

FUJITSU MIKROELEKTRONIK GmbH.: 

Arabella Center 9. OG./A 

_ Lyoner Strafe 44-48 D-6000 Frankfurt 71, F.R. Germany 

L Phone: 069/66 320 Telex: 0411 963 


© 1986 FUJITSU LIMITED Printed in Japan OV2048-865C 3 
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8-CHANNEL 8-BIT A/D CONVERTER 


The Fujitsu MB4056 is an analog-to-digital converter (ADC) for general pur- 
pose which features eight channels of analog inputs and 8-bit data length of 
digital output. 

Analog input signal is converted to serial 8-bit digital data by the successive- 
approximation technique which provides high-speed conversion, i.e. many 
analog data can be converted within a short time. 

Additionally, the MB4056 has dual range conversion capability, which pro- 
vides sequentially one data of both range, standard and contracted modes, to 
chose better data between them and to delete the range change time. 

All digital 1/O signals including control inputs are TTL level compatible so as 
to provide wide application such as in microprocessor-controlled system and 
sO on. 


@ Single Power Supply: +4.75V to +18 V 


@ Multiplex 8-Channe!l Analog Inputs: 
@ Resolution: 8 bits 
@ Linearity Error: +0.19% Max. 
@ Analog Input Voltage Ranges: 
Automatic Range Change/Dual 
Range Conversion: Oto5V 
Standard mode 
0to 1.25 V 


Contracted mode 
@ Successive-Approximation Conversion: 100 ys/ch Max. at fo, « = 100 kHz, 


S/D = 1 
200 us/ch Max. at fo, x = 100 kHz, 
S/D =0 


@ Ratio-metric Conversion by Reference Voltage Vref 
@ Analog Input Bias Current: 250 nA Max. 
® TTL/CMOS Compatible Digital 1/O 
@ Power Consumption: 160 mW Typ. at Vec = 8V 
® Standard 20-pin Plastic Package: Suffix: -P 
Standard 20-Pin Ceramic Package: Suffix: -Z 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Storage 
Temperature 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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8-CHANNEL 8-BIT 
A/D CONVERTER 


MB4056 


August 1988 
Edition 2.1 


PLASTIC PACKAGE 
DIP-20P-MO01 


CERAMIC PACKAGE 
DIP-20C-C03 


PIN ASSIGNMENT 


TOP VIEW 
6 1 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


wn 


FUJITSU 


“aii ~MB4056 


Fig. 1 — MB4056 BLOCK DIAGRAM 


O DATA OUT 


Successive 
Approxi- 


mation 


Register  - O ADC CLK 
= 
o® 
3 
en 


OS/D 


8-Bit 
Regulator 


O O 
Vrer OUT Vcc 


TABLE 1: CONVERSION MODES 


[sis [as [ist Conversion | 2nd Conversion 
me) 


TABLE 2: CHANNEL SELECTIONS 
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PIN DESCRIPTIONS 


Analog Inputs 
These inputs are provided to receive eight channels of analog inputs. One of them 
is selected by a combination of Cp to Co. 


S/D 


—_ 
—_ 


Conversion Mode Select Input 

This control input is provided to select a conversion sequence with RS input as 
shown in Table 1. When low, analog input voltage is converted in both ranges, and 
when high, in one range only. This input is latched at the falling edge of CS. 


C2 toCo 12 to 14 Channel Select Inputs 
These inputs are used to select one of eight analog input as shown in Table 2. This 


inputs are latched at the falling edge of CS. 


E 


O 
”n 
oO 


Chip Select Input 

This control input is used to start analog to digital conversion and to terminate it. 
When CS goes low, the A/D conversion starts and the DATA OUTPUT is enabled. 
When the A/D conversion is completed or termination of the conversion is required, 
CS is made high. 


A/D Conversion Clock 


This clock signal is used for A/D conversion. The conversion speed is determined by 
this clock rate. But precise stability of the clock rate is no required. 


ADC CLK 


Data Outputs 
This output is provided to output the A/D conversion results as digital signals. 
The converted digital data are serially output in the order of start-bit, MSB (Most 
Significant Bit), 2SB (Second Significant Bit), . .., 7SB, LSB (Least Significant Bit) 
and stop-bit in synchronous with the ADC CLK. 


DATA OUT 


(oe) 


Range Select Input 
This control input is provided to select an analog input voltage as shown in Table 1. 
This input is latched at the falling edge of CS. 


Ps) 

Tp) 

—_ = 
SN 


Reference Voltage Output 
This output provides the regulated 5V when Vcc is between 8V and 18V. About 
10mA current of the output is supplyed externally. 


Analog Ground 
Digital Ground 


0 Power Supply Voltage, 4.75V to 18V. 


VREF 


< 
Q 
fe) 

N 


od 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 


Power Supply Voltage 
‘| Digital output Low Current 


Ambient Operating Temperature 


Parameter 


Differential Linearity Error 
Zero Transition Voltage 
Standard Conversion Mode 
Full Scale Transition Voltage BV S Vec S 18V 
| Zero Transition Voltage Contracted Conversion 
Mode 


a : Vec =12V 
Regulator Load Regulation L ~10mA < lout <OmA 


Output Voltage 
Change with Vec = 12V 
Temperature 


_ | | tever | fork = 100kHz, S/D='1" 
Conversion Time 
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DIGITAL CIRCUIT DC CHARACTERISTICS 


(Vcc = 4.75 to 18V, Ta = -40 to 85°C) 


Condition 


Input Low Voltage 


Input Clamp Voltage 


Output High Current 


(Voc = 4.75 to 18V, Ta = -40 to 85°C) 


Parameter 
Typ 


receieeatns we 
roccucnieaninmiae | we | as | 
Froccuccinaminwas | we | as 
a 


CS Set-up Time 


CS Hold Time 


Channel Set-up Time 


Channel Hold Time 


Propagation Delay Time 
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Fig. 2— AC MEASUREMENT CIRCUIT 12V 


Re i 5k 


DATA OUT 
(Open Collector Output) 


4, 


C, = 15pF 


Fig. 3 — AC TIMING DIAGRAM 
ADC CLK 


ADC CLK 


CS 
CS Set-up/Hold Time 


ADC CLK 


DATA OUT Start Bit 


Co to Cz, RS, S/D Set-up Time/Hold Time 


Co, C1, Ca 
RS, S/D 


Propagation Delay Time 


ADC CLK 


DAA OUT 
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Fig. 4 — TIMING DIAGRAM (S/D = 0”) 


a st Conversion 2nd ~— 


Latch 
resp |= XXX 
RS, S/D 
; \/ 
ADCCLK XXX x 


DATA OUT 


MSB a 
2SB Ee 
3SB dl 
4SB z= 
5SB z 
6SB ee 
7SB} 
LsB] 


Start bit 
Stop bit 
Start bit 
Stop bit 


Fig. 5 — TIMING DIAGRAM (S/D = “1") 


a 


ee ee 


Latch 


XX XK 


ADC CLK 


—< 
Ko} 
- 
he 
© 
+ 
Y) 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 7 - MEASUREMENT CIRCUIT 


Fig. 6 — ALLOWABLE Vref OUT PIN OUTPUT 
CURRENT vs. POWER SUPPLY VOLTAGE 


ag Ta <70°C 
> 10 A= POWER SUPPLY 
- 

=) 

ro) 

a 

a. ° 

= Ta < 85°C 

> ee 

Oc 

wE 5 

ue 

[oa od 

> 2D 

a, 

Ob 

< 

si 

Ox 

3&0 

IO 8g 10 12 14 16 18 20 


POWER SUPPLY VOLTAGE V¢c¢ (V) 
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PACKAGE DIMENSIONS 


20-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M01) 


.260+.010 .300+.010 
(6.60+0.25) (7.62+0.25) 


+0.16, 


.006 
970754 9(24.64" 5 44 .010+.002 
(0.25+0.05) 


.050(1.27)MAX 
(0.867099) 


.172(4.36)MAX 


.118(3.0)MIN 


050*:012 | .018+.003 
~0 poo oe .020(0.51) 


MIN Dimensions in 
(275°) inches (millimeters) 


OFUJITSU LIMITED 1986 D20005S-2C 
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PACKAGE DIMENSIONS (continued) 


20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-C03) 


R.025(0.64) 
REF 


. : - ae. 
+.050 
‘950 ‘O10 


+1.27 
(24.137 55) 
.050(1.27)MAX 


032(0.81) 
TYP 


-900(22.86) REF 


aad ) 


-100+.010 


.052+.010 
(1.32+0.25) 


© FUJITSU LIMITED 1986 D20006S-4C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


information sufficient for construction purposes is not necessarily 
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+.014 
288 O04 


7.32+0-36 
( -0.10) .319+.006 
(8.10+0.15) 


.300(7.62)TYP 


+,004 f 
010 'o05 
+0.10 
(0.25 "5 95) 


.200 (5.08) MAX 


a 


.134+.014 
(3.40+0.36) 


+.018 
032 "012 


+0.46 
(0.81939) 
+.005 
018 503 
0.13 
(0.4670 'Y) 
-0.08 Dimensions in 
inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes no 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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A/D CONVERTER 


8-BIT ULTRA HIGH SPEED A/D CONVERTER 


The Fujitsu MB 40547 is an ultra-high A/D converter which is fabricated with 
Fujitsu Advanced Bipolar Technology. The MB 40547 uses the full-parallel 
comparision technique (flash method) for high speed conversion and can 
convert wide-band analog signals such as video to digital signals at a sampling 
rate from DC to 30 Megasamples/sec. without any sampling/holding circuit. 
Because of such high-speed operation, the MB 40547 is suitable for applica- 
tions such as color-TV coding, video processing with computer, or radar signal 
processing. 


@ Resolution: 8 bits 

@® Linearity: MB 40547-7 : +1 LSB 
MB 40547-8 : +1/2 LSB 

®@ Conversion Rate: 30 MSPS typ. 

@ Analog Input Voltage: Oto -2 V 

@ No need for external sampling/holding circuit 

® Digital 1/O level: 10 K ECL level 

@ Output modes: Binary/2’s Complement 

@ Single Power Supply: -5.2V 

@ Power consumption: 900 mW typ. 

@ Package: Standard 24-pin DIP 


ABSOLUTE MAXIMUM RATINGS 


a 
[saemrenmmwn [ww | worm | o_| 


* Negative value of current means that the current flows from the device. 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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8-BIT ULTRA-HIGH SPEED 


MB 40547-7 
MB 40547-8 


May 1984 
Edition 2.0 


CERAMIC PACKAGE 
DIP-24C-A01 


PIN ASSIGNMENT 


231 J NLINV 


2117] Vag (-2V) 


177] Vaz (OV) 


15, J NMINV 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


ee 
FUJITSU MB 40547.-7 
IA = MB 40547-8 


BLOCK DIAGRAM | 
NMINV O 
NLINV oO 
CLK oO 
Vino 


VRTO 


D, (MSB) 
D2 
256 to 8 D3 
ENCODER Da 
Ds 
0 De 
O Dz 


O Dg (LSB) 


ee 


MB 40547-7. FUJITSU 
MB 40547-8 iii" 


DC CHARACTERISTICS 


(Veg = -5.2 V, Ta = 0 to +70°C, Output Circuits: See TEST LOAD CIRCUIT) 


Parameter 


High-level Input Current 
Low-level Input Current 
Reference Current 


AC CHARACTERISTICS 


(Veg = -5.2 V, Ta = 0 to +70°C, Output Circuit: See TEST LOAD CIRCUIT) 


Parameter 


Unit 


Ta 
CC) Min Typ Max 
f -O | 1.000 -0.840 
High-level Output Voltage Von +25 ~0.960 -0.810 V 
+70 -0.900 -0.720 
he -1.870 
Low-level Output Voltage -1.850 
+70 -1.830 


ale 


High-level Input Voltage 


-1.145 
Vis 25 -~1.105 
+70 -1.045 
Vitp 2 
+70 
High-level Input Current uD 


Low-level Input Voltage 


+ 
o1 


-280 -170 


! { 
a | oo 
pI] DS 
“| 
Or} © 
E 
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cE §6MB 40547-8 


SWITCHING CHARACTERISTICS 


(Veg = -5.2 V, Ta = +25°C) 


Maximum Conversion Rate 


Digital Output Delay 


TIMING DIAGRAM 


Sample N+2 
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ANALOG INPUT EQUIVALENT CIRCUIT 


IBIAS 


VEE 
(One of 255 input circuits) 


Cin: Non-linear Emitter-follower Junction Capacitance 
Rin: Linear Resistance Model for Input Current Transition by Comparator Switching: 


Infinite value for Ving << Vag or when CLK = HIGH. 


Veep: Voltage at Vag Terminal. 
Igiag: Constant Input Bias Current 
Vp: Diode consisting of the base-collector junction of emitter-follower transistor. 


DIGITAL INPUT EQUIVALENT CIRCUIT 


G.GNDO 


VREF = —1 3 V 


DIGITAL OUTPUT EQUIVALENT CIRCUIT TEST LOAD CIRCUIT 


D. GND 


To Output cma ae 
CL = 10 pF 


R_ =5102 — jig and probe 


VEE 
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OUTPUT CODES 


(Recommended Operating Conditions unless Otherwise noted, Vaz = OV, Van = -1,000V, Positive Logic) 


RANGE : BINARY OFFSET 2’S COMPLEMENT 


~2.0000 V FS -2.0000 V FS TRUE INVERTED INVERTED 


7.8431 mV 
Step” 1 
(V) 


NMINV = 1 


NLINV = 1 


00000000 


01111111 
10000000 
10000001 


111111711 


NMINV =0 


NLINV =1 


11111111 


10000000 


01171111 


01111110 


00000000 


Note *1: Value of analog voltage is defined as value at the center of the step. 
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10000000 


11111111 
00000000 
00000001 


01111111 


NMINV = 1 


NLINV =0 


01111111 


00000000 
11111171 


11111110 


10000000 


Ne 
MB 40547-7 FUJITSU 


MB 40547-8 _ lll! 


PACKAGE DIMENSIONS 


24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-A01) 


R.025(0.64)REF 


.578(14.68) — .590(14.99) 
598(15.19) —.610(15.49) 


INDEX AREA 


1.186(30.12) 
1.214(30.84) .012(0.30) 


ai 057(1.45)MAX 
{| ‘|.177(4.50)MAx 


.120(3.05) 
.150(3.81) 


.090(2.29) | .015(0.38) 
.023(0.58) pagans 


.110(2.79) .060(1.52) 


1.100(27.94)REF : : 
.036(0.91) Dimensions in 


.044(1.12) inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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FUJITSU BS as2 07 )208 MB40576 


ne CONVERTER 


6-BIT ULTRA HIGH SPEED VIDEO A/D CONVERTER 


April 1988 
Edition 3.0 


The Fujitsu MB 40576 is a low power ultra-high speed video A/D converter 
fabricated with Fujitsu Advanced Bipolar Technology. The MB 40576 also 
adopts the fully-parallel comparison technique (flash method) for high speed 
convertion and can convert wide band analog signal such as video signal to’ 
digital signal at a sampling rate of DC through 20 Mega-samples/sec. Because of 
such high-speed operation, the MB 40576 is suitable for digital video applica- 
tions such as the digital TV, video processing with computer, or radar signal 


processing. PLASTIC PACKAGE 


DIP-16P-M04 


@ Resolution: 6 bits 

@ Linearity Error: +0.8% 

@ Maximum Conversion Rate: 20 MSPS min. 

@ Analog Input Voitage: Vec to Vec —2V 

@ Analog Input Dynamic Range: 1V PLASTIC PACKAGE 
@ Digital 1/O level: TTL rte ae 

@ Single Power Supply: +5 V 

@ Power Dissipation: 270 mW typ. PIN ASSIGNMENT 
®@ Package: Standard 16-pin DIP Package (Suffix: -P) 


Standard 16-pin FLAT Package (Suffix: -PF) 
(LSB)Dg{ 41 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


V 
ccD 


13 
TOP VIEW 


Storage Temperature -55 to +125 


*| Vat — Vas l< 2V 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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Fig. 1 — MB40576 BLOCK DIAGRAM 


~ 
4 . 
OD 
LS ror LATCH 2 
| & 
ENCODER — BUFFER 0 D4 
_ 7 


O De(LSB) 


GND Veca Veco 
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RECOMMENDED OPERATING CONDITIONS © 


| | 
| symbot } gg — “A 4 aie 


Parameter 


Power Supply Voltage 4.75 
Veep | 


NOTE: * Vrp <Vina < Vat ; Vat = Veep =1V+0.1 V 
Please keep Veca and Vecp at the same potential. 
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ELECTRICAL CHARACTERISTICS 
ANALOG DC CHARACTERISTICS (Vcc = 4.75 to 5.25 V, Ta = 0 to 70°C) 
Parameter Symbol Condition Unit 
Min Typ Max 


Vat=5V 


DIGITAL DC CHARACTERISTICS (Vec = 4.75 to 5.25 V, Ta = 0 to 70°C) 


m 


Ce 
Pepeatemnain | vow | mersenn | 2 
[terion one | va | twerenn | 
spinon [we ff 
nce [we 
ana 

| aa 
Es 

a 


[ions | te | verry 
Low-level Input Current Vito =0.4V 
a 
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ELECTRICAL CHARACTERISTICS (continued) 
SWITCHING CHARACTERISTICS (Vec =5 V, Ta = 25°C) 


Parameter Symbol Condition Unit 


Ce Le 
ee ce 


TIMING DIAGRAM 


Sample 
N+1 


DATA 
N-1 
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i ~6MB40576 
Fig. 2 — ANALOG INPUT EQUIVALENT CIRCUIT 
VccaA 3 
VINA 
Vina O——— 


X63 CIRCUITS 


Cina: Non-linear Emitter-follower Junction Capacitance 

Rina: Linear Resistance Model for Input Current Transition by Comparator Switching: 
Infinit value for Vina <Vapg or when CLK = High 

Vere: Voltage at Vag terminal. 

Ipias: Constant Input Bias Current 

Vp: The base-collector junction diode of emitter-follower transistor. 


Fig. 3— DIGITAL INPUT EQUIVALENT Fig. 4 — LOAD CIRCUIT FOR OUTPUT BUFFER 


Measurement 
point 


To Output pin 


Ry = 2kQ 
C. = 15pF including scope and jig capacitance 
Diodes : IN 3064 or equivalent. 
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OUTPUT CODE 


(Veco = 5 V, Vat = Vere = 4 V) 


Analog Input Voltage Digital Output Code 


000000 
000001 


011111 
100000 
100001 


111110 
111111 


NOTE: One step of output voltage (I,sg) is 16 mV when Vfz is adjusted at 4.992V, 
and Vz7 at 4.000 V by Very and V_g. 
The Analog Input Voltage are the centre value of each step. 


Fig. 5 — IDEAL CONVERSION 
CHARACTERRISTICS 


STEP OUTPUT CODE 


62 


33 


32 


111111 


111110 


111101 


100001 


100000 


011111 


0 10 


000001 


meee men 


Input Voltage Vin 


4.992V 


Fig. 6 — PRACTICAL CONVERSION 
CHARACTERISTICS 


STEP OUTPUT CODE 


63 111111 
62 111110 


61 111101 


33 100001 
32 100000 


31 011111 


02 000010 
01 000001 |--- 
00 000000 
VFT 
Input Voltage Vij 
| LEn | max. 


Linearity Error = 
| Fs | 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 7 POWER SUPPLY CURRENT Fig. 8 — LINEARITY ERROR 
vs. TEMPERATURE vs. TEMPERATURE 


Vec = 5.00V 


LINEARITY ERROR jLE| (%) 


TEMPERATURE Ta (°C) 


POWER SUPPLY CURRENT Icc (mA) 


TEMPERATURE Ta (°C) 


Fig. 9 -REFERENCE CURRENT Fig. 10 — DIGITAL HIGH-LEVEL OUTPUT 
de vs. TEMPERATURE «VOLTAGE vs. TEMPERATURE 
ft 
E 5 

a. 
E: 5 
= . > 
ai iu x 
oc > O 
oc yee 
D> pL 
rs) oO 
uw — < 
2 o 
Ww Jo 
rr : > 
i g 
oc Q 

TEMPERATURE Ta (°C) TEMPERATURE T, (°C) 


Fig. 11 — DIGITAL LOW-LEVEL OUTPUT 


DIGITAL LOW-LEVEL OUTPUT 
VOLTAGE Vo, (V) 


TEMPERATURE Ta (°C) 
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Fig. 12 — DELAY TIME vs. TEMPERATURE Fig. 13 — DELAY TIME vs. POWER 
SUPPLY VOLTAGE 


_ 50 
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Ir ou 
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a 
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: 
~ a 
si m 
a. i i) 
-25 0 25 50 75 100 3.5 4.0 4.5 5.0 5.5. 6.0 
TEMPERATURE Ty, (°C) POWER SUPPLY VOLTAGE Vec (V) 
Fig. 14 — CLOCK PULSE WIDTH Fig. 15 — CLOCK PULSE WIDTH vs. POWER 


vs. TEMPERATURE SUPPLY VOLTAGE 


CLOCK PULSE WIDTH tyt, tw- (ns) 


CLOCK PULSE WIDTH tywt, ty- (ns) 


TEMPERATURE Ty, (°C) POWER SUPPLY VOLTAGE V¢¢c (V) 


Fig. 16 - MAXIMUM CONVERSION RATE 
vs. TEMPERATURE 


MAXIMUM CONVERSION RATE Fs (MHz) 


TEMPERATURE Ty, (°C) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DiP-16P-M04) 


INDEX-1 


Pea 300 (7.62) TYP 


+.008 +0.2 .010+.002 
hee? hit ated 


INDEX-2 


(0.25+0,05) 


+.012 
03975 


| .172(4.36)MAX 


118(3.0) MIN 


.100(2,54) | | | .018+.003 
.020(0.51)MIN 
TYP +.012 a (0.46+0.08) een 
.060* 5 Pei Saal 
- Dimensions in 


(1,521.3) inches (millimeters) 


© FUJITSU LIMITED 1986 D16033S-2C 
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PACKAGE DIMENSIONS (continued) 


16-LEAD PLASTIC FLAT PACKAGE 


(CASE No.: 


FPT-16P-M03) 


.122(3.10)MAX 
(SEATED HEIGHT) 


| .002(0.05)MIN 


(STAND OFF) View “A” 


.008(0.20) 


.402+.016 -299+.012 .362+.012 
(10.20+0.40) (7.60+0.30) (9.20+0.30) 


.050(1.27)] | 


TYP 


+.010 +0.25 
-500” "99g (12.70_9'30) 


.024(0.60) 
.020+.008 


.007(0.18) 
| 0.50+0.20 
MAX 


027(0.68) 
+.002 
.006*"90; 


+0.05 
(0.15 _9'g2) 


.118(3.0)MAX 


|" [Zzooato10F = | 9614-008 


.350(8.89)REF (1,320.2) 


©FUJITSU LIMITED 1988 F16008S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


information sufficient for construction purposes is not necessarily 


Dimensions in 
inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes na 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 
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8-BIT ULTRA HIGH SPEED VIDEO A/D CONVERTER 


The Fujitsu MB 40578 is a low power ultra-high speed video A/D converter 
fabricated with Fujitsu Advanced Bipolar Technology. The MB 40578 also 
adopts the fully-parallel comparison technique (flash method) for high speed 
conversion and can convert wide band analog signal such as video signal to 
digital signal at a sampling rate of DC through 20 Mega-samples/sec. Because of 
such high-speed operation, the MB 40578 is suitable for digital video applica- 
tions such as the digital TV, video processing with computer, or radar signal 
processing. 


KS 
i ‘ 


Z+>+6G Th 
PRE-_OD 
TS 
ey | | 


® Resolution: 8 bits \ 
@ Linearity Error: +0,2% (MB40578) 
+0.4% (MB40578-7) 
@ Maximum Conversion Rate: 20 MSPS min. at 
@ Analog Input Voltage: 3.0V to 5.0V 
@ Digital I/O level: ne 
@ Single Power Supply: +5V PIN ASSIGNMENT 
@ Power Dissipation: 480 mW typ. 
@ Package: Standard 22-pin DIP Package : Suffix : -P 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Power Supply Voltage Vieca -0.5 to +7.0 V 
Vecp 


: 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


TOP VIEW 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig. 1 — MB 40578 BLOCK DIAGRAM 


OD, (MSB) 


255 to 8 
ENCODER 


O Dg (LSB) 


Vecp Vceca ODO.GND A.GND 
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RECOMMENDED OPERATING CONDITIONS 


Power Supply Voltage *! 


Analog Reference Voltage (Bottom side) *” 


Unit 


475 


Ww 
Clock Pulse Width at Low Level tye 


NOTE: *! Please keep Veca and Vecp at the same potential. 
*2 Veep < VINA < Vat. Vat = Vere =2V + 0.1V. 


MIATA 
FUJITSU 


mmm MBAS378_, 


ELECTRICAL CHARACTERISTICS 


ANALOG DC CHARACTERISTICS "an = 4.75 to 5.25 V, Ta = 0 to 70°C) 


pValue | 
Parameter Symbol Condition Unit 


ae eae a 
mea0576-7 | mea0576-7 | 7 


% 
aco 


Linearity Error 


Analog High-Level Input Current 
Analog Low-Level Input Current 


DIGITAL DC CHARACTERISTICS . (Vcc = 4.75 to 5.25 V, Ta = 0 to 70°C) 


[tmsaomeione | Yaw | tactema | 
Se 
Peieaimnve fue fe 
rontasrenawe [tw | wereny [|e | = | 
Tovinsinmnoree [to [aaron [me | w | | on 
[reine f= [| pete te 
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ELECTRICAL CHARACTERISTICS (continued) 


SWITCHING CHARACTERISTICS (Vcc = 5 V, Ta = 25°C) 


Digital Output Delay Time 


TIMING DIAGRAM 


twt tw- 
3V 
CLK 1.5V 1.5V 
V 
, Sample Sample 
Sample N+1 N+2 
N 
VINA 
3V 
D, to Dg ee = oe ¢ sv He 
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Fig. 2 — ANALOG INPUT EQUIVALENT CIRCUIT 


X255 CIRCUITS 


Cina : Non-linear Emitter-follower Junction Capacitance 

Rina : Linear Resistance Model for Input Current Transition by Comparator Switching: 
Infinite value for Vin < Vag or when CLK = High 

Vere: Voltage at Veep terminal 

Igiag: Constant Input Bias Current 

Vp: _ The base-collector junction diode of emitter-follower transistor. 


Fig. 3 — DIGITAL INPUT EQUIVALENT Fig. 4 — LOAD CIRCUIT FOR OUTPUT BUFFER 
Measurement 
point Vecpb 


Ri 


To Output pin 


VREF =14V 


D. GND 


Note: R, = 2k2 
C,. = 15pF including scope and jig capacitance 
Diodes: IN3064 or equivalent 
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OUTPUT CODE 


(Vcc =5.0 V, Vat = 5.0V, Ver = 3.0V) 


Analog Input Voltage Digital Output Code 


00000000 
00000001 


01111111 
10000000 
10000001 


11111110 
11111111 


Note: Ajust Vz7 = 2.964 V and Ver = 4.996 V with Vaz and Vpg. The Analog Input 
Voltage are the center values of each step. 


Fig. 5 - IDEAL CONVERSION Fig. 6 — PRACTICAL CONVERSION 
CHARACTERISTICS CHARACTERISTICS 
STEP OUTPUT CODE STEP OUTPUT CODE 
} 


255 = 11111111 |--------------- 2-2 eee eee eee eee 255 11111111 


2548 TV INO: eee ee ieece etn coiencs Set 254 11111110 


OBS. “AAO - eo ers } 253 11111101 


129 10000001 |----------2222-2222--- 129 10000001 


128 10000000) [---------22------- : 128 10000000 


127. SORIITATT: | Rees | 127, 01111111 


2 00000010 |------- ; ~ 2 00000010 
1 00000001 1 00000001 
000000 : 0 00000000 ! 
oy Se 2.964 V 4.996 V V2t Mer 
Input Voltage Vina Input Voltage Vina 
| LEn | max. 
Linearity Error = ————————_ 
| Fs| 
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PACKAGE DIMENSIONS 


22-LEADS PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-22P-M04) 


Lee MAX 


.260+.010 .300+.010 
(6.6+0.25) (7.62+0.25) 


INDEX-1 
INDEX-2 


.010+.002 
(0.25+0.05) 


+0.50) 


050(1.27)MAX — .034*. 929,640 


-0 


.183(4.66)MAX 


.118(3.0)MIN 


100(2.54) | | 0 .018+.003. _920(0.51) 


ine (i789) (0.46+0.08) MIN 


©FUJITSU LIMITED 1986 D22008S-3C 


Dimensions in 
inches (millimeters) 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes na 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change 
included as a means of illustrating typical applications. Complete products or specifications without notice. 


information sufficient for construction purposes is not necessarily 


FUJITSU LIMITED 


Communications and Electronics 


6-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 International (Int'l! Prefix) 81-3-216-3211 Telex: J22833 Cable: “FUJITSULIMITED TOKYO” 


[ For further information please contact: 
FUJITSU LIMITED 
Semiconductors Marketing: Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan 
Phone: National (03) 216-3211 = International (Int'l Prefix) 81-3-216-3211 Telex: 2224361FT TOR J 
FUJITSU MICROELECTRONICS, INC.: 
3545 North First Street, San Jose, CA 95134-1804, U.S.A. 
. Phone: 408-922-9000 Telex: 671-4915 
FUJITSU MICROELEKTRONIK GmbH.:: 
Arabella Center 9, OG./A, Lyoner StraRe 44-48 D-6000 Frankfurt 71, F.R. Germany 
Phone: 69-66-320 Telex: 411963 FMG D 
FUJITSU MICROELECTRONICS PACIFIC ASIA LIMITED: 
805 Tism Sha Tsui Centre, West Wing 66 Mody Road, Kowloon, Hong Kong 
Phone: 3-732 0100 Telex: 31959 FUJIS HX 


© FUJITSU LIMITED 1988 Printed in Japan 0V0001-883A2 
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8-BIT MULTIPLYING 
D/A CONVERTER 


MB 4072 


April 1984 
Edition 1.0 


HIGH-SPEED 8-BIT MULTIPLYING D/A CONVERTER 


The Fujitsu MB 4072 is a High-Speed Digital to Analog Converter IC. The 
MB 4072's current outputs are high impedance open-coilector, which provide 
voltage output with a load or current to voltage converter for various applica- 
tions with operational amplifiers, microcomputers, etc. 


Threshold level of digital inputs is variable with the level control input for CERAMIC PACKAGE 
various interface level. DiP-16C-CO2 
® Settling Time : 85 ns 
@ Linearity Error : 0.19% max. 
@ Full-scale Temperature coefficient :+10 ppm/C 
® Output Voltage Compliance :-10 V to+18 V 
@ Multiplying Operation PLASTIC PACKAGE 
® True/Complimentary Current Sink Output DIP-16P-MO2 
@ Adjustable Threshold Level of Digital Inputs: Interface directly with TTL, 
CMOS, ECL, etc. 
@ Wide Supply Voltage Range :t4.5V to +18 V 
@ Low Power Consumption : 33 mW at +5V 
@ Operation Temperature : -40°C to +85°C PLASTIC PACKAGE 
@ Package : Standard 16 pin DIP FPT-16P-M02 
® Compatible with DAC-08 
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) PIN ASSIGNMENT 


see ea 


Differential Reference Input 


Reference Input Current anes ee ae 


| Power Consumption = ee 


-55 to +150 | ° 


15|_] Vrer(-) 
141] Vreri+) 


This device contains circuitry to protect the 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inputs against damage due to high static volt- 
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised 
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid 

; ; ae application of any voltage higher than maxi- 
sheet. Exposure to absolute maximum rating conditions for extended | mum rated voltages to this high impedance 
periods may affect device reliability. circuit. 
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Fig. 1 ~ BLOCK DIAGRAM 


MSsB LSB 
Vic B1 B5 B7 B8 


®e®OOO@®G Gr) 2) 


: Zz INTERFACE LEVEL CONTROL CIRCUIT | 
BIAS (4) 1 
_ Bini mIm mimi : _ 
Vrer(t) (14) 2) lout 


oe 6 


Vreri-)(15) 


RECOMMENDED OPERATING CONDITIONS 


Operating Temperature 


Supply Voltage 
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ELECTRICAL CHARACTERISTICS 


(Recommended Operating Conditions unless otherwise noted. V* = +15 V, V' = -15V, Ipeg = 2.0mA, Ta = ~40°C to +85°C) 


Parameter Symbol Unit 
| tye | Max | 


[Sanaa une Cie ie 
LR Se OR Oe 


Settling Time (Final Value: +1/2 LSB,T ,=25° C, 

On/Off Switching for Each bit/All bits) 

Propagation Delay Time (T,=25°C, tein 

On/Off Switching for Each bit/All bits) teu 

Temperature coefficient at full-scale | Tees ef | ppmirc | 


Output Voltage Range 
(Ales 1/2 LSB, Rout 20 MQ typ.) 


Output Current at full-scale (Vaeee = 10.000 V, 
R14 = 5.000 kQ, R15 = 5.000 kQ, Ta = 25°C) 


Output Current Range 

(R14 = 5.000 kQ, R15 = 5.000 kQ, 2.1 mA 
Vrer = +15.0 V, V-=-10 V) 

Output Current Range 

(R14 = 5.000 kQ, R15 = 5.000 k22, 

Veer = +25. @) V, V = -12 V) 

Low-level Input Current 

Wie: = OV, Vin =-10 V to +0.8 V) 


High-level Input Current 
(Vic =Q V, VIN =2.0V to 18 V) 
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ELECTRICAL CHARACTERISTICS (Cont'd) 


(Recommended Operating Conditions unless otherwise noted. V* = +15 V, V~ =-15 V, Iner¢ = 2.0 mA, Ta = -40°C to +85 C) 


Value 


“ m aoe “ 
ee Threshold Voltage Er aloawte enc ie 413.5 _ 
= +15 V, V7 =-15 V) VTHR 


Reference Input Through Rate di maailiis 

(Reg = 200 2, Ry, = 100 2, C, =0 pF) “dt 

veesdV e018. nee =1 mA ve | | am 
= +4, etReEF = 

vee ASV “IBV, Ince Kon A Fe si as 
ar to - REF = 


(V7 =4+5V,V">=-5V, 
lRer = 1.0 mA) 


(Vt =45V,V"=-16 V, 
Supply Current lREF = 2.0 mA) 


(V* = +15 V, V7=-15V, 
lRer = 2.0mA) 


(V7 =+5V,V>=-5V, 
lee = 1-0 mA) 


ies (Vt =5V,V7 =-15V, 
Power Dissipation 


= =2.0 mA) 
(V*=15V,V =-15V, 
lage 720 mA) 
-45 
*Note: PSSIc, = ates x 100) / (22 x 100) 
Ss 
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PACKAGE DIMENSIONS 
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16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16C-C02) 


R.025(0.64) 
REF 


a 


: 6.71) .305(7.75) 


.281(7.14) .325(8.26) .300(7.62) TYP 


.754(19.15) 
.788(20.02) 


= .050(1.27)MAX 


.090(2.29) 


epee, 


.062(1.57) 


.013(0.33) 
.023(0.58) 


.014(0.36) 


.200(5.08) MAX 


.120(3.05) 
.150(3.81) 


.020(0.51) 
.050(1.27) 


Dimensions in 
inches (millimeters) 


7-87 


oh 
FUJITSU 


cl MB 4072 


PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M02) 


: 94)  .290(7.37) 
, .45)  .310(7.87) 


| .756 (19.20) | 
.780 (19.81) 


.039 (0.99) 


.050 (1.27) MAX .051 (1.30) 


| .172(4.36) MAX 


118 (3.00) MIN 
100 (2.84) | | __||.018 (0.38) 
TYP .020 (0.51) MIN 
060 (1.52) 


072 (1.82) 
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.008 (0.20) 
012(0.30) 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 


.382(9.7) 
.409(10.4) .002(0.05) 


MIN 
(STAND OFF) 


Detail of ’A”’ part 


.260(6.6) 
.197(5,0) .283(7.2) 
.220(5.6) 
.020(0.5) 


.007(0.18) 


YU uu Yu Y dg tk 
1 Og 1 Oo gd 
024(0.6) ue 270.68) 
.039(1.0) .005 (0.13) 
sail | 014(0.35) 008 (0.20) 


TYP .022(0.55) 
.085(2.15) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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10-BIT HIGH SPEED D/A CONVERTER 


The Fujitsu MB 40748 is a 10 bit Ultra-high speed low-power Digital to Analog 
Converter which is fabricated with Fujitsu Advanced Bipolar Technology. 
The device can convert 10-bit digital signals into analog signals from DC to 
30 Mega-samples/sec. (MSPS). Because of such high speed operation, the device 
is suitable for applications such as color television decoding and video pro- 
cessing with computer. 


e@ Resolution : 10 bits 
@ Linearity MB 40748-8 :+0.2% max. (8 bit accuracy) 
MB 40748-9 :+0.1% max. (9 bit accuracy) 


@ Conversion Rate : 30 MSPS typ. 

e@ Analog Output Voltage - 0 V to -1 V 

e@ Digital Input Voltage : 10 k ECL level 

@ Input Code : Binary or 2’s complement 
@ Single Power Supply --5.2V 

@ Power Dissipation : 300 mW Typ. 


@ Standard 24-pin Dual-in-line Package 


ABSOLUTE MAXIMUM RATINGS 


a 
[orto [ ae | vases [¥ 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


7-90 


MB 40748-8 | 


MB 40748-9 


August 1984 
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CERAMIC PACKAGE 
DIP-24C-A01 


PIN ASSIGNMENT 
(TOP VIEW) 


6 
TOP VIEW 
7 1 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voitages to this high impedance 
circuit. 
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BLOCK DIAGRAM | 


CLK © 
- MASTER | CURRENT REGISTER 
to SLAVE BUFFER O) A.OUT 
SWITCH NETWORK 
REGISTER 
D10 
FULL 
NLINVO©O | 


| | | 6 @ 
Vee D.GND A.GND COMP —- Vr 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 


[cena 


Note: The capacitor should be connected between COMP and V_, 


ELECTRICAL CHARACTERISTICS 


(Recommended Operating Conditions unless otherwise noted.) (Veg = -5.2 V, Ta = 0 to +70 C) 
ANALOG DC CHARACTERISTICS 


Symbol 


tw 
tw 
t 
t 


E 
+ 
Ss 


_ 
ol 
a 
a 


a ae 

e) Bo 
2 > 

5 


Condition & 
Note 


ee 
MB 40748-8 
Linearity Error 


MB 40748-9 


Parameter 


Full-scale Analog Vrer =-1.00 V, 
Output Voltage A.QUT is open. 
Zero-scale Analog Vrer =-1.00 V, 
Output Voltage A.OUT is open. 
Reference Input Current | Veer = -1.00 V, 
Output Impedance Ta =25C 


7-92 


“ni 


FUJITSU MB 40748-8 
ni MB 40748-9 


ELECTRICAL CHARACTERISTICS (Contd) 


(Recommended Operating Conditions unless otherwise noted.) (Veg = -5.2 V, Ta = 0 to +70° C) 


DIGITAL DC CHARACTERISTICS 


Parameter 


High-level Digital 
Input Voltage 


Low-level Digital 
Input Voltage 


High-level Digital 
Input Current 


Low-level Digital 
Input Current 


Supply Current 


SWITCHING CHARACTERISTICS 
(Veg = -5.2 V, Ta = +25 C) 


Parameter Conditions Symbol 


Typ Max 
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TIMING DIAGRAM 


DATA INPUT 


CLK INPUT 


OUTPUT 


Note: “These values are not specified because they depend on application circuit. 


EQUIVALENT DIGITAL INPUT CIRCUIT EQUIVALENT OUTPUT CIRCUIT 


D, to Dio O 


Zout = 802. 


lout | 


Note: tVry =-1.3V 
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OUTPUT VOLTAGE 


(Recommended Operating Conditions unless otherwise noted. Vaer = - 1.024 V, Positive Logic) (1 LSB = 1 mV) 


ae BINARY OF FSET 2’'S COMPLEMENT 
Non-inverting Inverting Non-inverting inverting 
STEP 


Ideal 
Output 
Voltage 
(V) 


Input Input Input Input 


NMINV 1 1 
MLINV 1 0 


0000000000 0111111111 


1000000000 


1111111111 


0111111110 


0000000001 1000000001 


1111111110 


1000000000 111171111111 0000000000 


0111111111 


0000000000 


1111111111 


1000000000 0111111111 


0000000001 1111111110 


1000000001 0111111110 


0111111110 1000000001 


1111111110 


0000000001 


1171111111 0000000000 0111111111 1000000000 


IDEAL OUTPUT OPERATION PRACTICAL OUTPUT OPERATION 
Vout (V) Vout 


' 
’ 
' 
‘ 
t 
' 
4 
‘ 
' 
‘ 
4 
' 
‘ 
‘ 
' 
‘ 
t 
4 
' 
‘ 
' 
, 
‘ 
‘ 
‘ 
' 
‘ 
' 
’ 
' 
‘ 
‘ 
' 
‘ 
' 
‘ 
a 
‘ 
’ 
‘ 
‘ 
' 
' 
a 
’ 
‘ 
‘ 
‘ 
' 
' 
' 
’ 
’ 
' 
‘ 
t 
1 
= 
= 
- 
= 
oo 
co 
= 
= 
= 
— 


O° 
© 
Oo 
oS 
° 
Oo 
© 
io) 
© 
oO 


0000000001 
0000000010 
0111111111 

1000000000 
1000000001 
1111111110 
1111111111 
0000000000 
0000000001 

1111111110 
0111111111 
1000000000 
1000000001 
1111111110 


MSB-—-=— 
| LE,, | max 


| FS | 


Linearity Error = 
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PACKAGE DIMENSIONS 


24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-A01) 


R.025(0.64)REF 


578(14.68)  .590(14.99) 
598(15.19)  .610(15.49) 


INDEX AREA 


1.186(30.12) 
1.214(30.84) .012(0.30) 


.057(1.45)MAX 


.177(4.50)MAX 


.120(3.05) 
.150(3.81) 


.090(2.29) | pone 
Bale) .040(1.02) 


.060(1.52) 


1.100(27.94)REF 
.036(0.91) Dimensions in 
044(1.12) inches (millimeters) 


Circuit diagrams utilizing Fujitsu. products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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D/A CONVERTER 
SL 


December 1987 
Edition 4.0 


6-BIT HIGH SPEED D/A CONVERTER 


The Fujitsu MB 40776 is a 6-bit low power ultra-high speed video D/A con- 
verter fabricated with Fujitsu Advanced Bipolar Technology. The MB 40776 
can convert 6-bit digital signals into analog signals at a rate of DC to 20 mega- 
samples/sec (MSPS). Because of such high speed operation, the MB 40776 is 
suitable for applications such as digital color TV, video processing with com- 
puter, radar signal processing. 


PLASTIC PACKAGE 


DIP-16P-M04 
® Resolution : 6 bits 
® Linearity > +0.8% 
® Maximum Conversion Rate :20 MSPS min. 


@ Analog Output Voltage range : Vo, to Veg -1 [V] 


®@ Digital I/O level > TTL PLASTIC PACKAGE 
FPT-16P-M02 

@ Single Power Supply :+5[V] 

@ Power Dissipation : 220 [ mW ] typ. 


PIN ASSIGNMENT 
@® Standard 16-pin DIP Package : (Suffix: -P) 


Standard 16-pin FPT Package : (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


TOP VIEW 


: . This device contains circuitry to protect the 
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inputs. againatdamnage: dueto high. static ‘volt: 
RATINGS are exceeded. Functional operation should be restricted to ages or electric fields. However, it is advised 
the conditions as detailed in the operational sections of this data neh sii haere ae Hein baal 
; : see application of any voltage higher xI- 
sheet. Exposure to absolute maximum rating conditions for extended mum rated voltages to this high impedance 

periods may affect device reliability. circuit. 
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Fig. 1— MB40776 BLOCK DIAGRAM 


MASTER CURRENT 
SLAVE | BUFFER 
REGISTER : SWITCH 
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| RESISTOR 
NETWORK | 
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RECOMMENDED OPERATING CONDITIONS 


Clock Pulse Width at Low level 


NOTE: *1: Voc — Vrer $1.2V 
*2: The capacitance should be connected between COMP and GND. 
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ELECTRICAL CHARACTERISTICS 


ANALOG DC CHARACTERISTICS (Voc = 4.75 to 5.25 V, Ta = 0 to 70°C) 


+0.8 % 
Full-Scale Analog Output 
Voltage 


Zero-Scale Analog Output Vec = 5.000 V 
Voltage Vrer = 3.976 V 


Reference Input Current 
Output Impedance 


DIGITAL DC CHARACTERISTICS (Veg = 4.75 to 5.25 V, Ta = 0 to 70°C) 


™ 


Vec =5.25 V 
V, =7.00V 


Power Supply Current Vrer = 4.05 V 


NOTE: * Vcc =5.00V, Vrege = 4.00 V 


Maximum Input Current 


Veco = 5.25 V 


High-level Input Current 
Vin =2.70V 


Low-level Input Current 
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SWITCHING CHARACTERISTICS (Voc = 4.75 to 5.25 V, T, = 0 to 70°C) 


Parameter Symbol Condition Unit 
Min Typ Max 


TIMING DIAGRAM 


3V 
DATA INPUT 


OV 


3V 
CLK INPUT 
OV 


+¥%LSB 


OUTPUT 


| 
DS 
tpp* 


Note: “These values are not specified because they depend on application circuit. 
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Fig. 2 — DIGITAL INPUT EQUIVALENT CIRCUIT Fig. 3 — OUTPUT EQUIVALENT CIRCUIT 
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OUTPUT VOLTAGE 


(Veca = 5.000 V, VREF = 3.976 V) 


000000 
000001 


011111 


100000 
100001 


111110 
111111 


Note: 1LSB = 16 mV 


Fig. 4 — IDEAL OUTPUT OPERATION Fig. 5 — PLACTICAL OUTPUT OPERATION 


Voup (Vv) Vout 


oS = jo) 
o oo ed 
o oOo © 
o oOo j=) 
oS oo © 
oO oo Oo 


000000 
000001 }----> 
000010 


-_ oO — (on) =- _ oO — © - 

pa 2° =) = < = (om) io) = - 

y © Q pie oe kd © © - ~ 

pane =) 2 a am = (o) on) - = 

cee! > oO © oe be = © fo) - - 
| LE, | max 


Linearity Error = 
|FS| 
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TYPICAL CHARACTERISTICS CURVES 


Fig.6 — POWER SUPPLY CURRENT 
vs. TEMPERATURE 


Fig. 7 — LINEARITY ERROR 
vs. TEMPERATURE 


o 


Vec = 5.000V 
VRerF = 3.976V 


o 


POWER SUPPLY CURRENT lec (mA) 
° 


TEMPERATURE Ta (°C) TEMPERATURE Ty (°C) 
Fig.8 —OUTPUT IMPEDANCE Fig. 9 — ZERO-SCALE ANALOG OUTPUT 
ied vs. TEMPERATURE VOLTAGE vs. TEMPERATURE 

kK 
g = 
3 90 35 
N On 
3 S38 
Z 80 <5 
<9 
a 70 w < 
= < 2 
Ke aS 
a 60 S) 
ke om 
~ Ww 
Oo ¢ N 

-25 0 25 50 75 100 


TEMPERATURE Ta (°C) TEMPERATURE Ta (°C) 


Fig. 10 — FULL-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 


Vec = 5, 000V 
VreF = 3.976V 


FULL-SCALE ANALOG OUTPUT 
VOLTAGE Vogs (mV) 


TEMPERATURE Ty, (°C) 


7-104 


DELAY TIME tpd (ns) 


CLOCK PULSE WIDTH tw’, tw™ (ns) 


Fig. 11 — DELAY TIME vs. TEMPERATURE 


20 [vee-sov | | | '| 
Vec = 5.0V 


16 
12 
8 
4 
0 


VREF = 4.0V 
-25 0 25 50 75 100 
TEMPERATURE Tz (°C) 


Fig. 13 — CLOCK PULSE WIDTH 
vs. TEMPERATURE 


TEMPERATURE Ty, (°C) 


MAXIMUM CONVERSION RATE Fg (MHz) 


DELAY TIME tpd (ns) 


CLOCK PULSE WIDTH tw’, tw™ (ns) 


MM 
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Fig. 12 —DELAY TIME vs. POWER 
SUPPLY VOLTAGE 


eee COC CO 
REF = 4.0V 


V 
Ta = 25 
16 
1 
8 
4 
0 
5 4.0 


We 
2 
3 4.5 5.0 5.5 6.0 
POWER SUPPLY VOLTAGE Vgc (V) 


Fig. 14 —-CLOCK PULSE WIDTH 
vs. POWER SUPPLY VOLTAGE 


5.0 
POWER SUPPLY VOLTAGE Vcc {V) 


Fig. 15 - MAXIMUM CONVERSION 
RATE vs. TEMPERATURE 


TEMPERATURE Ta (°C) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04) — 


244+, 01C .300 (7.62) TYP 
(6.20+0.25) 


.770+-908 +0.2 .010+.002 
- "012 (19.557 5°3) | (0.25+0.05) 
+.012 
039": 
: -0 


.050(1.27)MAX (0.99*0-3) 


| .172(4.36)MAX 


.118 (3.0) MIN 


.100(2.54) | | | | .018+,003 
.020(0.51)MIN 
TYP o6ot 012 (0.46+0.08) nen 


Dimensio 


| ns in 
a §2*0.3) inches (millimeters) 


© FUJITSU LIMITED 1986 D16033S-2C 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 


.004*" cae 


+0.1 
1078 Fe) 


(STAND OFF) 


.008 (0.20) 


.272+.012 
(6.9+0.3) 


.020(0.50) 
.007(0.18) 
.020+.008 MAX 


ime 1 ay © Fa | ao 
~ (0.5+0.2) ,027(0.68) 
.050(1.27) 0184.0 | 


(0.45+ 0.1) 


.085(2.15)MAX 
.031+.008 
(0.8+0.2) 


Dimensions in 
© FUJITSU LIMITED 1987 F16005S-3C inches (millimeters) 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes nao 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change ~ 
included as a means of illustrating typical applications. Complete products or specifications without notice. 


information sufficient for construction purposes is not necessarily 
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8-BIT HIGH SPEED 
D/A CONVERTER 


8-BIT HIGH SPEED D/A CONVERTER 


The Fujitsu MB 40778 is a 8-bit low power ultra-high speed video D/A con- 
verter fabricated with Fujitsu Advanced Bipolar Technology. The MB 40778 
can convert 8-bit digital signals into analog signals at a rate of DC to 20 mega- 
samples/sec (MSPS). Because of such high speed operation, the MB 40778 is 
suitable for applications such as digital color TV, video processing with com- 
puter, radar signal processing. 


@ Resolution 8 bits 
@ Linearity +0.2% 
@ Maximum Conversion Rate 20 MSPS min. 


@ Analog Output Voltage range : Vcc to Vec -1 [V] 


@ Digital I/O level TTL 
@ Single Power Supply +5 [V] 
@ Power Dissipation 250 [mW] typ. 


@ Standard 18-pin DIP Package (Suffix: -P) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Veca 
Vecp 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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US 


VES 
i) 


\\ 
ES a 
Pee 


"| | 


PLASTIC PACKAGE 
DIP-18P-M02 


PIN ASSIGNMENT 


18[ ]Dg (LSB) 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


MIN 


FUJITSU 
anit! MB40778 


Fig. 1— MB40778 BLOCK DIAGRAM 


MASTER 
SLAVE 
REGISTER 


RESISTOR 
NETWORK 


CURRENT 
SWITCH 


BUFFER A.OUT 


GND Veco Vcca COMP VREF 7 
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RECOMMENDED OPERATING CONDITIONS 


Power Supply Voltage 


Analog Reference Voltage *1 


[eet 


Note: “1: Vec — Vree = 1.2V 
*2: The capacitor should be connected between COMP and GND. 
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ELECTRICAL CHARACTERISTICS 


ANALOG DC CHARACTERISTICS (Voc = 4.75 to 5.25 V, Ta, = 0 to 70°C) 


Parameter Symbol | 3 Unit 


Min Typ Max 
a 
owner fe | P| 
V, 


Full-Scale Analog Output ees co 8-000V | ving 0.015} Veca Veen 40.015 V 
Voltage Veer = 3.976 V 
Vec = 9.000 V 3.919 3.980 4.042 V 
VREEF = 3.976 V 


Condition 


Zero-Scale Analog Output 


Vozs 
Voltage 


Note: * Voc = 5.00 V, Vrer = 4.00 V 
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SWITCHING CHARACTERISTICS (Voc = 4.75 to 5.25 V, Ty = 0 to 70°C) 


Parameter Symbol Condition Unit 


TIMING DIAGRAM 


3V 
DATA INPUT 


OV 

3V 
CLK INPUT 

OV 


+%LSB 


OUTPUT 


Note: *These values are not specified because they depend on application circuit. 
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Fig. 2 — DIGITAL INPUT EQUIVALENT CIRCUIT Fig. 3 — OUTPUT EQUIVALENT CIRCUIT 
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OUTPUT VOLTAGE 


(Veca = 5.000 V, VReEF = 3.976 V) 


00000000 
00000001 


01111111 


10000000 
10000001 


11111110 
11111111 


Note: 1LSB=4 mV 


Fig. 4 — IDEAL OUTPUT OPERATION Fig. 5 — PRACTICAL OUTPUT OPERATION 


Vout (V) Vout 


5.000 


4.996 


4.496 


4.492 


4.488 


3.988 : 
3.984 |---- 
3.980 : 
LSB—~—o -7 © oO 
eo 5 - 8 8 = J So e Se OS oO = 
© —] 2 = {=} OQ <= a OQ =) Lo] = (=) © _ - 
fo) Oo Oo - oO © - - oO oO io) -— oO oO - ~ 
Sse eee ee S38 = 2:8 2S 
o - 
MSB——O G& 6 S 232 =. So 6 8 eo 2 2 oS AS 
| LEn| max 


_ Linearity Error = 
: |FS| 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 6 —POWER SUPPLY CURRENT 
vs. TEMPERATURE 


POWER SUPPLY CURRENT Ic:c (mA) 


OUTPUT IMPEDANCE Zout (QQ) 


100 


Vec = 5.25V 
VREF = 4.05V 


25 


50 75 -100 


TEMPERATURE Ty, (°C) 


Fig. 8 ~ OUTPUT IMPEDANCE 
vs. TEMPERATURE 


0 


25 


50 75 100 


TEMPERATURE T, (°C) 


FULL-SCALE ANALOG OUTPUT 
VOLTAGE VorFs (mV) 


Fig. 7 — LINEARITY ERROR 
vs. TEMPERATURE 


Voc = 5.000V 
VREEF = 3.976V 


o 
oe) 


jo) 
Oo 


jo) 
ASS 


© 
nN 


LINEARITY ERROR ILE | (%) 


TEMPERATURE T, (°C) 


Fig. 9 — ZERO-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 
4.040 


Vee = 5.000V 
VREEF = 3.976V 


= 
ro) 
NS) 
) 


ZERO-SCALE ANALOG OUTPUT 
VOLTAGE Vogs (V) 
oo 
© 
[ee] 
Oo 


TEMPERATURE T, (°C) 


Fig. 10 — FULL-SCALE ANALOG OUTPUT 
VOLTAGE vs. TEMPERATURE 


Vec bas 5.000V 
Vreg = 3.976V 


TEMPERATURE Ta, (°C) 
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. Fig. 12 —DELAY TIME vs. POWER 
Fig. 11 — DELAY TIME vs. TEMPERATURE SUPPLY VOLTAGE 


DELAY TIME tpd (ns) 
DELAY TIME tpd (ns) 


0 

3.5 4.0 45 5.0 5.5 6.0 
TEMPERATURE Tz (°C) POWER SUPPLY VOLTAGE Veg (V) 
Fig. 13 — CLOCK PULSE WIDTH Fig. 14— CLOCK PULSE WIDTH 
vs. TEMPERATURE vs. POWER SUPPLY VOLTAGE 


CLOCK PULSE WIDTH tw’, tw™ (ns) 
CLOCK PULSE WIDTH tw’, tw” (ns) 


0 
3.5 4.0 4.5 5.0 5.5 6.0 
TEMPERATURE Ty, (°C) POWER SUPPLY VOLTAGE Ve¢ (V) 


Fig. 15 —- MAXIMUM CONVERSION 
RATE vs. TEMPERATURE 


MAXIMUM CONVERSION RATE Fg (MHz) 


TEMPERATURE Ta (°C) 
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PACKAGE DIMENSIONS 


18-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-18P-M02) 


.300+.010 
(7.62+0.25) 


nae ae ; .010+.002 
8687-575 (22.05 6 ae) (0.25+0.05) 


.049(1.25) MAX zt: eel 20°. 30) 
.197(5.00) MAX 
.118(3.0) MIN 
.100(2. -100(2.54) || .047*¢ 012 018.002 | | 018.002 | | 


toeta.sal || 


(1.2079-30) (0. 45*° “i 02010. 51) 


Dimensions in 
inches (millimeters) 


© FUJITSU LIMITED 1985 D18009S-2C 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes no 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change 
included as a means of illustrating typical applications. Complete products or specifications without notice. 
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10-BIT ULTRA-HIGH SPEED D/A CONVERTER 


The Fujitsu MB 40788 is 10 bit Ultra-high speed low-power Digital to Analog 
Converter which is fabricated with Fujitsu Advanced Bipolar Technology. 
The device can convert 10-bit digital signal into analog signal at a rate of DC to 
125 Mega-samples/sec. (MSPS). Because of such high speed operation, the 
device is suitable for applications such as color television decoding system, 
video processing system with computer, and so on. 


@ Resolution . | - 10 bits 
@ Linearity : 0.2% max. 
® Conversion Rate > 125 MSPS min. 
e@ Analog Output Voltage :OVto-1V 

ue . CERAMIC PACKAGE 
e Digital Input Voltage : 10k ECL level DIP-24C-C01 
@ Input Code : Binary or 2's complement 
e@ Single Power Supply (-5.2 V) :-5.2V 

PIN ASSIGNMENT 

@ Power Dissipation > 450mW typ. 


@ Standard 24-pin Dual-in-line Package 


ABSOLUTE MAXIMUM RATINGS 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


1 
TOP VIEW 
1 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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BLOCK DIAGRAM 


MASTER 


CURRENT REGISTER 


REGISTER 


NM INV © See 


NLINVEO 


Vee D.GND A.GND 
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RECOMMENDED OPERATING CONDITIONS 


Parameter 


*1: The capacitor should be connected between COMP and Vee 


ELECTRICAL CHARACTERISTICS 


(Recommended Operating Conditions unless otherwise noted.) (Veg = -5.2 V, Ta = 0 to +70° C) 


Condition & 
Parameter 


Resolution 


Full-scale Analog Vrer =-1.00 V 
Output Voltage Output is open. 
Zero-scale Analog Veer =-1.00 V 
Output Voltage Output is open. 
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ELECTRICAL CHARACTERISTICS (Cont'd) 


(Recommended Operating Conditions unless otherwise noted.) (Veg = -5.2 V, Ta = 0 to +70 C) 


Unit 


Parameter Conditions Symbol 


High-level Digital 
Input Voltage 


Low-level Digital 
Input Voltage 


High-level Digital 
Input Current 


Low-level Digital 
Input Current 


SWITCHING CHARACTERISTICS 


(Veg = -5.2 V, Ta = +25 C) 
Parameter Conditions Symbol Unit 
min | tye | Max 
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TIMING DIAGRAM 


DATA INPUT 


CLK INPUT 


+¥%LSB 


OUTPUT 


Note: “These values are not specified because they depend on application circuit. 


EQUIVALENT DIGITAL INPUT CIRCUIT | EQUIVALENT OUTPUT CIRCUIT 


D. GND 


D4 to Dio 


VREF =-2.1V 


25 kD 


Vey = 71.30 V 


7-122 


VM 


FUJITSU 
nNTITMT MB 40788 


OUTPUT VOLTAGE 


(Recommended Operating Conditions unless otherwise noted. Vager = - 1.024 V) ( 


| } Pasve | eee Positive Negative 
Step 


NMINV 
MLINV 


0000000000 1111111111 1000000000 0111111111 


=_ 


LSB = 1 mV) 


Output 
Voltage 
(V) 


0000000001 1111111110 1000000001 0111111110 


01711111111 1000000000 1111111111 0000000000 


0111111111 


1000000000 1111111111 


0000000000 


0111111110 1111111110 


1000000001 0000000001 


1000000001 


1111111110 


0000000001 0111111110 


0000000000 1000000000 


11111711111 


01111111711 


IDEAL OUTPUT OPERATION PRACTICAL OUTPUT OPERATION 
Vout (V) Vout 


-1.023 


-1.022 


-0.513 
-0.512 


~0.511 


-0.002 
-0.001 
-0.000 
oo; 2 - 8 2 Sc So o ec - 8 8 =x 
Oo oO oO 7 Oo 2 - = o 2 =) = oO © Sr OS 
Oo 6 6 - © 9 - oc o Oo 6 ae = eee le 
oO oO ro) - (o) jo) ae - oO oO Oo oe 5 rat a a 
oS: 6 6 - Oo 9 —+ oS o 2 96 = “oO SoS 
© jo) fo) - o (o) =- = oO oO oO _ oO oO - - 
Oo Oo a) = Oo oO = _ Oo ©2 o) = Oo O° eos 
MSB—s~ © O 6 ro) - = — ~ o Oo 6 P - - = 
| LE, | max 
Linearity Error = —————_ 
[FS | 
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PACKAGE DIMENSIONS 


24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24C-C01) 


R.025(0.64) 
REF 


514(13.06) .600(15.24) 
.641(13.75) .625(15.87) 


a 
1.300(33.02) .008 (0.20) 


.014(0.36) 
==] .100(2.54)MAX 


.600(15.24) REF 


.230(5.84)MAX 


.120(3.05) 
.150(3.81) 


.090(2.29) .032(0.81) 
TYP .020(0.51) 
.050(1.27) 


1.100(27.94)REF 
.042(1.06) .015(0.38) Dimensions in 
.062(1.58) -023(0.58) inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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MB40874 4-bit Digital-to-Analog Converter with Look-Up Table 


The Fujitsu MB40874 is 50 MSPS (Mega Sample Per Second) 4-bit 
Analog-to-Digital Converter with Look-up Table. The MB40874 
is designed for high-speed video application with video RAM. 
Look-Up ‘Table (LUT) is 16-word 4-bit memory to store 
luminance data. Instead of changing video RAM data, LUT data 
updating makes quick luminance change in monochrome video 
application, and quick colour change in colour video 
application. 


CERAMIC PACKAGE 
DIP-20C-CO1 


e Resolution : 4 bit 
e Linearity : +1/2LSB 
e Operation Frequency : 50 MHz min. 


e Analog Output Voltage : 4.0 V to 5.0 V 


e Digital Input : TTL Compatible PLASTIC PACKAGE 
DIP-20P-M02 


e Power Supply Voltage : +5 V 
e Power Dissipation : 430 mW typ. 


¢ 20-pin Ceramic DIP (Suffix: -CZ) 
20-pin Plastic DIP (Suffix: -P) 


ABSOLUTE MAXIMUM RATINGS (SEE NOTE) 


a a 
P | Plastic | asti | Plastic | C 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


16 


TOP VIEW 
6 15 


14 
13 
12 


Storage 
temperature 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig.1 - BLOCK DIAGRAM 


Ag Ay Ag A3 BLK SYNC - Veca Veco 
() O) O) O) C) 


™ ti 


| ADDRESS LATCH | LATCH 


ae ss 
ADDR DECODER ORREF 
SENSE AMP 
WRITE AMP 
4-bit DAC 
LOOK-UP me DAC ° QUT 


TABLE el 
(6H x bE} ESO 


© COMP 
R/Wo R/W 
CONTROL 


cs-0 GATE DATA | DATA 1/0 BUFF | BUFF 


Do Dy Dz D3 A.GND  D.GND 
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Do to D3 Data Input/Output to read/write LUT data 


CL Clock Input for Digital-to-Analoqg Operation ; 

Operation Speed is dependent on this input. At the rising 
edge of this input, Ag to A3, BLK, and SYNC are latched, and 
converted signal outputs at OUT. 


Address Input for LUT ; 
During displying time, dot data from VRAM is input. 
During display's flying line period, address is input in order 
to write or read the data of LUT. 


Terminal for phase compensation capacitance ; 
Capacitance of 1 pF or more should be inserted between COMP 
and A.GND. 


Input _to make OUT at blank level ; 
When BLK is at low level, OUT is at blank level. When BLK is 
at high level, content of LUT is converted and outputs at 

OUT. 


Ground for Analog circuit 


Ground for Digital circuit 


Output of digital-to-analog converter ; 
Load resistance should be inserted between OUT and Veca. 


Terminal for Reference Resistance ; 
Reference resistor should be inserted between Rprr and Vera. 


Input for exclusive-ORed Vertical/Horizontal synchronous 
signal ; 

This input is used to obtain composite output. SYNC input 
should be input while BLK is at low level. 


Mode Switch for Read/Write of LUT 
This input is effective when CS is at low level. When R/W is 

at high level, read mode is selected. When R/W is at low level, 
write mode is selected. 


CS Chip Select for LUT read/write mode. 


VCCA Power Supply pin for analog circuit 
Vecb Power Supply pin for digital circuit 
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MB40874 
RECOMMENDED OPERATING CONDITIONS 


veca, Veco | 4.75 | s.00 | 5.25 | v 
| output high current | ton |_| | too |g 
| output tow current | In Ss | S| S| | 
CLK frequenc fox | | se 
Phase compensation ee 
capacitance Ccomp 


ELECTRICAL CHARACTERISTICS 
Analog DC Characteristics 


(Vec=+5.0Vt5%, Ta=0°C to +70°C, unless otherwise noted.) 
cc=t5. A 


[-resowution | | Lt Jes 
| WirTe tevet output voltage [Ww | | nis || ts | | 
vecass.ooov | | assy | |v 

RreF=3002 


AVGRAY 


4.286 _ 


Output is 
‘pulled up 
to Vceca at 
37.52 


4.000 


1.0 1.0 


rae er ea 
a Pr ee 
Note: * IRE 


The ratio of a reflection signal composition (Vpianx to Vw) and a synchronous 
signal composition (Vsyyc to Ve_ank) is 100:40 on EIA RS343A standard. 

1/140 of the sum (Reflection signal composition and synchronous signal composition) 
is named LIRE which is used as unit of a reflection signal. 


GRAY output voltage 
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ELECTRICAL CHARACTERISTICS (Continued) MB40874 
Digital DC Characteristics 


(Vec=+5.0V#5%, Ta=0°C to +70°C, unless otherwise noted.) 


| Input low voltage VIL ae yi V 
ee a 
ied Vec=5.25V | VI=7V view | tL t00 | a 
Miezw | | ao | a | 
[input tow current | Ir. |Veoes.25v, Vieo.av | || 0.4 | ma 
[output high voitage | Yor |Vec=s.7sv, Yore-soa | 2.7 | a4 | |v 
Output low voltage Vec=4.75V Mois - 1. - \egeel wen 
Hosea | | os | os |v 
san ee cet tos {egy ——_{_ a> _} ao a 
fes.om fine fa 
Vo=0.4V voro.v | | | a0 | ar 
[power suppty current | toc |Voces.zzv | | a0 | 


SWITCHING CHARACTERISTICS 


Input cramp voltage 


Input high current 


VoL 


Output current 
Off condition (Hi-Z) 


Video Output 


(Vec=+5.0Vt5%, Ta=0°C to +70°C, unless otherwise noted.) 
CC A 


CLK high pulse width 


CLK low pulse width CWCLK~ 


hdres, BIR, SYNC high putse wioth | tw | xe | | | ns 


Address, BLK, SYNC low pulse width 


address, BIR, SYNC setup tine | tw | 6 | | | ns 
address, BIR, swnc hotd tine | tw | 3 | |g 


peo | | ds | ns 
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Propagation time 


SWITCHING CHARACTERISTICS (Continued) MB40874 
LUT Access (Read) 
(Voc=+5.OVE5%, Ta=0°C to +70°C, unless otherwise noted.) 


Cremer wee oe 
[tS pulse width tow tevet time | twcse | roo | | | ns 
[RAI setup time S| tse | to | | os 
[nf nord time S| te | to | S| | 
[AIK setup time | toon [txts | || 
[mK hod time | tor | otues | |_| 
[address setup tine | tsar [xtens | | ns 
[address noid time = | tan | tos | || 
foaca setup time | toes | ft so |e 
Data hold time _ | tors | is | 50 | ns 


LUT Access (Write) 
(VCC=+5 .0V+5%, TA=0°C to +70°C, unless otherwise noted.) 


recor et [wn |e 
Seer arr a (aN NO HA 
aaa FN Ao AE 
ero ce aoa ae Name ee 
Kwan tim (tow era | | | 
aaa NT a 
Peon aE LE a a NE 
Foerory oma RE oT a BN 
Pee aA Nal Se OE 

a ee eS 


Data hold time 
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Fig.2 — Video Output Timing Diagram 


tCLK 


twoLKt | tWCLKT 


CLK 


AO to A3 


BLK, SYNC tpp 


OUT N+1 


Fig.3 — LUT Access (Read) Timing Diagram 


R/W | \ 
tspp THER 
BLK Reseed ey 
Ree : eee 
AO to A3 eS: pee: Se 
‘ppI 
D0 to D3 


Fig.4 - LUT Access (Write) Timing Diagram 


twCsw 


cs ee 
tSRWW 


tSBW tH 
BLK 
tSAW CHAW 
ae | 
AO to A3 a eae, ae 
tsp tuo 
DO to D3 
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MB40874 


Fig.5 - DAC Output Voltage 


BLK |SYNC | LUT DATA 


H L HHHH 


HH 
HH 


Note : 
* Don't Care 


H 
L 


Output is pulled 


MB40874 


yo ee on tee et eee ne a ee (5.000V) 


L j————————— 


OU a a ey 


L 
H 
L_ | (BLACK) 
* | (BLANK) 


* {(SYNC) —— 


up to Vcca at 37.52. 


643mV 


1OOIRE 


(4.357V) 
71imV 


(4.2860) 


286mV 


| 40IRE 
(4. 000V) 4 
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MB40874 
Fig.6 — Example of MB40874 Connection Circuit 


+5V 


3.3pF 0. 


3.3pF 0.33uF 
idl - 
752Q 
Clock signal 3 
7 
Address data | 6 
; Coupling a 
condenser |! 
Blank signal : 
Sync signal 
100uF 
17 
16 
LUT 5 
control signal 1 
and 79 
Data I/0 12 


luF 
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Fig.7 — Application Information 


MB40874 x 3 Vec 


752 


4 


| RE eae 
ETERS A EE SET 
EATS MEN 4 
rose Eat 
Video RAM Y LUT lan 


yn / 


The above application is an example of RGB system using 3 pcs of MB40874. 
The system allows user to simultaneously display whole 4096 kinds of 


color defined by the number of bit of LUT and D/A converter and promptly 
change color tone. 
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PACKAGE DIMENSIONS MB40874 


20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20C-CO1) 


Oo ~ 15° 
ad eas | | 2 .272(6.91) 
.291(7.39) 
.300(7.62)TYP 
eer 75) 
| .940(23.88) | 
1.000(25.4) 


. -325(8.26) 


.008(0.20) 


a .050(1.27)MAX .014(0.36) 


-200{5.08}MAX 


-120(3.05) 
-1§0(3.81) 


.090(2.29) .032(0.81) .020(0.51) 
-110(2.79} TYP .050(1.27) 
.900(22.86)REF 
.042(1.06) .015(0.38) 
.023(0.58) Dimensions in 


inches (millimeters) 


20-LEADS PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-20P-M02) 


15° MAX. 
INDEX-1 


-290 (7.37) 
-310 (7.87) 


-234(5.95) 
.254 (6.45) 


d 


INDEX-2 


-953(24.2) .008 (0.20)/ 
-976(24.8) .012(0.30) 


022 (0.57) 


-042(1.07) 
| -172(4.36) MAX, 


.029(0.51)} -1 18 (3.0) MIN, 
MIN 


100 (2.54) | | -050 (1.27) | | .034 (0.86) 
TYP 


-062(1.57) 
.015 (0.38) 046 (1.16) 


-021(0.54) Dimensions in 


inches (millimeters). 
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FUJITSU 


CO 


3-CHANNEL 
D/A CONVERTER 


8-BIT 60MSPS RGB 3-CHANNEL D/A CONVERTER 


The Fujitsu MB40978 is a 8-bit ultra high speed digital to analog converter for 
video frequency band fabricated by Fujitsu Advanced Bipolar Technology. 
Owing to adoption of RGB 3-channel input/output, it is suitable for digital 
TV, graphic display etc. 


@ Resolution : 8 bits 
@ Linearity +0.2% max. 
@ Maximum Conversion Rate 60 MSPS min. 


@ Analog Output Voltage Range : Vec to Vec-1V 


@ Digital Input Voltage TTL Level 
@ Single Power Supply Voltage : +5.0V 
@ Power Dissipation 350mW typ. 


@ Package Plastic DIP Package 


Plastic Flat Package 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


Veca, Veco 
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8-BIT 60MSPS RGB 


MB40978 


July 1988 
Edition 2.0 


PLASTIC PACKAGE 
DIP-42P-M02 


PLASTIC PACKAGE 
FPT-44P-M01 


PIN ASSIGNMENT 
TOP VIEW: DIP 


TOP VIEW: FPT 
See Page 10 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 


that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


INI 


FUJITSU 
cM RIMl| 3=MB40978 


Fig. 1 — MB40978 BLOCK DIAGRAM 


R1(MSB) ( ) O oo 
R2 © 
RO INPUT | sg | MASTER BUFFER 
Ra C) BUFFER SLAVE 
Rs ©) F-F 
Re © (R) (R) 
R7O 
Re(LSB) ©) 
CLKG O ps. 
G1(MSB) () rs os 
a Q eae 
G3 © INPUT [| 8 | MASTER] 8 [| BUFFER | 8 aay 
G4 © BUFFER SLAVE =a 
Gs © F-F 
xO (G) (a) (a) ea 
G7 () a 
Gs(LSB) ©) = 
CLKB —O ie. 
B1(MSB) () Rader Oren 
eC ae A 
Bs ©) INPUT 8 | MASTER] 8 | BUFFER | 8 | CURRENT ae 
Ba O BUFFER SLAVE SWITCH ae 
Bs ©) F-F 
EC (B) (B) (B) zeae 
87 © Se ys 
Ba(LSB) () 


J, ¢ | 


GND VROUT VRIN COMP Veco VCCA 
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N 
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v 
Zz 
UO 
m 
op 
© 
2 
"UW 
4 
O 
Zz 


Symbol 
Pin Number (DIP Pin Assignment) 


R, to Rg 1, 2,37 to 42 
G, to Gg 3 to 10 


B, to Bg 11 to 18 


Rout 


OO 
—_ 


. ww 
GCE 


Gout 


NO 


Bout 


CLK 


NO 


CLKg 


CLK 


NO 


VRIN 


NO 


VRout 


COMP 


eon 25, 35 


Veep 23, 36 


GQ) 
2 
oO 


22, 28, 30, 32, 34 


i 


‘FUJITSU 
MB40978 iii iit 


Vin = 2.0V min. 
Vit = 0.8V max. 


R-channel Digital Signal Inputs 


G-channel Digital Signal Inputs 


B-channel Digital Signal Inputs 


R-channel Analog Signal Output 


G-channel Analog Signal Output 


B-channel Analog Signal Output 


Vin = 2.0V min. 
Vii = 0.8V max. 


This pin is provided to connect a phase compensation capacitance. 


R-channel Clock Input 


1uF min capacitor is connected between GND. 


Power Supply for Analog Circuit 5V + 5% 


Poer Supply for Digital Circuit 5V+5% 


7-138 


INA 


FUJITSU 
NM, ~MB40978 


RECOMMENDED OPERATING CONDITIONS 


Veca, Veco 
(Veca-Vecp) 


Note: "Voca = VREF < 1.2V 


ELECTRICAL CHARACTERISTICS eT eee 


Resolution 


Symbol 


Ty 


: 


Tl ee 


Full-Scale Output Voltage Vors V i. eee — 
RIN» VROUT = 


| Vec = 5.00V 
Vea Oy 3.944 


=|& 
Cla 
= 
< 


4.000 


Veca 


N 
Oo 
je fefsle lta 


4.004 4.064 V 


Zero-Scale Output Voltage 


Output Resistance 


Power Supply Current lec v2 ba ieee 
; U 


Note: "Vee = 5.00V 


Vozs 
Vec = 5.00V 


Veins Vrourt Short aes 


4.004 4.124 


* 
Sw 
© 
—_ 
(=) 
NO 
3 


N 
£ 
oO 
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SWITCHING CHARACTERISTICS 


Maximum Conversion Rate ~~ 


(Vcc = 4.75 to 5.25V, Ta = 0 to 70°C) 


Output Rise Time 
Output Fall Time 


Fig. 2 — DAC OUTPUT VOLTAGE 


RI to Ra 
G1 to G8 
B1to Bs 


(VCGAN eee ae Sey ey ees, ee te 
Vorfs- — — — — —— 


Vozs- — — 
(VGEE)s te te See ee a ee es 


1LSB = 4 mV 
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SWITCHING CHARACTERISTICS (continued) 


Fig. 3 — TIMING DIAGRAM 


M— ts —ehe— ty —» 


| | 3V 
Data Input 1.5V 


| 
-— tw+ —>*— tw- 


Clock Input 


V oFS 


Analog Output 


V ozs 
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APPLICATION EXAMPLES 


Fig. 4 — RGB SIGNAL PROCESS 


D1 to Dg (R) 
D1 to Dg (G) Gi to Ge 


D3 to Dg (B) B; to Bg 


__ COMP 
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APPLICATION EXAMPLES (continued) 


Fig. 5 - COMPONENT SIGNAL PROCESSING 


CLOCK (Y) 

CLOCK (R-Y) 
CLOCK (B-Y) 
D1 to Dg (R) 


R out 


D; to Dg (G) G1 to Gg MATRIX Gout 


D; to Dg (B) B out 
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PACKAGE DIMENSIONS 


Mcnnn 


FUJITSU 
MB40978 iii 


42-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-42P-M02) 


(EJECTOR MARK) 


+.008 
1.510_ 012 


(38.3570°20) 


ea 
ve .778) | | .018+.004 


4 = 50) (0.45+0.10) 


© FUJITSU LIMITED 1987 D42007S-2C 
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, +; .600+.010 
(13.80+0.25) (15.24+0.25) 


.010+.002 
(0.25+0.05) 


.207(5.25)MAX 
.118(3.00)MIN 


.020(0.51) MIN 


Dimensions in 
inches (millimeters) 


INA 
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PACKAGE DIMENSIONS (continued) 


PIN ASSIGNMENT 


Veco GND GND GND GND 
NC Veca Rout Gout Bout Varin 


[44 43 42 41 40 39 38 37 36 35 34 
nl. 


oO VocA 
1 PIN INDEX COMP 


VRout 


Veco 
GND 

CLKR 
Oke 


CLK, 


oO fee) ~ oO on S Ww NO - 


5] Bg 


(a) 


By 


340 23 | Be 
12.13 14 15 16 17 18 19 20 21 22 


Ga Gs Gg G7 GgGNDB, Bo B3 Bg Bs 


44-LEAD PLASTIC FLAT PACKAGE 
(CASE NO.: FPT-44P-M01) 


.567+.016 
(14.40+0.40) 
.394+.008 sO : : .002(0.05) 
(10.00 +0.20) MIN 
(Stand off) 


View “A” 


.007(0.18)MAX 


.457+.012 
(11.60+0.30) 


.021(0.53)MAX 
.016 (0.40) 


C 


(0.8020.15) (0.30+0.10) (0.15+0.05) .055+.012 
(1.40+0.30) 


Dimensions in 
© FUJITSU LIMITED 1987 F44002S-5C inches (millimeters) 


The information contained in this document does not convey any given. The information contained in this document has been carefully- 
license under copyrights, patent rights, software rights or trademarks checked and is believed to be reliable. However, Fujitsu assumes no 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are responsibility for inaccuracies. Fujitsu reserves the right to change 
included as a means of illustrating typical applications. Complete products or specifications without notice. 


information sufficient for construction purposes is not necessarily 
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D/A CONVERTER 
oii 


NMOS 13-BIT x 1-CHANNEL, 
6-BIT x 3-CHANNEL D/A CONVERTER 


August 1987 
Edition 3.2 


The Fujitsu MB 88301A, a pulse width modulation (PWM) type digital-to- 
analog converter (DAC), is designed for interface with Fujitsu’s MB 8840/ 
8850 series and MB 88400/88500 series 4-bit single-ship microcomputers and 
also with a wide range of general 4-bit and 8-bit microprocessors. 


ff 


The MB 88301A has four conversion outputs: one 13-bit resolution output 


and three 6-bit resolution outputs. All outputs generate positive pulse of 
varying pulse widths. The pulse widths vary in propotion to digital data pro- 
grammed by the processor in the internal data register. With the connection of 
external filter circuits to the outputs, the MB 88301A provides an excellent, 


easy-to-configure DAC. PLASTIC DIP 
DIP-16P-M02 


FEATURES 
@ Pulse width modulation D/A converter 
@ 4-bit parallel address/data loading 


@ Four on-chip pulse width modulators: 


— 13-bit resolution x 1 channel PLASTIC SOP 
— 6-bit resolution x 3 channels FPT-16P-M0O2 


@® On-chip 4 MHz clock generator with external crystal or ceramic resonator 


@ Clock cycle time / Clock frequency: PIN ASSIGNMENT 
— 0.25us/4MHz for 13-bit resolution 
— 0.50us/2MHz for 6-bit resolution 


@® Three synchronization clock outputs: 
— 2MHz clock output (4MHz divided by 2) 
— 15.625kHz clock output (4MHz divided by 2°) 
— 488Hz clock output (4MHz divided by 2**) 


® Single buffered conversion outputs. 

@ High-voltage open-drain conversion outputs 

@ Wide operating temperature range: -30°C to +70°C 
@ Single +5V power supply 

® TTL compatible inputs/outputs 


@ N-channel silicon-gate E/D MOS process 


@ Two Package Options: 
— 16 pin plastic DIP (Suffix: -P) 
— 16 pin plastic SOP (Suffix: -PF) 


inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


7-146 


eR 


FUJITSU 
ail ~MB88301A 


Fig. 1 — LOGIC SYMBOL 
pived 


DAC1 


DAC2 DAC 
DAC3 OUTPUTS 


DAC4 


PROCESSOR 


INTERFACE TMO1 ae 
TMO2  F outPuTS 
TMO3 


Fig. 2— BLOCK DIAGRAM 


D1I3-DI0 


R 
ADDRESS 13-BIT DATA REGISTE 
REGISTER 


L y 
ADDRESS ALL-ZERO DETECTOR/ 
COINCIDENCE DETECTOR 
t] q] 13 be 
13-BIT FREE-RUNNING COUNTER nese Leman 6 


SLOG Rea 
CLOCK 
GENERATOR] INTERNAL 
CLOCK 
COMPARATOR COMPARATOR COMPARATOR 
6-BIT DATA 6-BIT DATA 6-BIT DATA 
REGISTER REGISTER REGISTER 
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PIN DESCRIPTION 


The MB 88301A has two interfaces: One is the processor interface; D3-DO and LDI, which are used for the processor to load 
the MB 88301A device with address and data. Another is the DAC/TIMING interface; DAC4-DAC1 and TM03-TMO01, which 
are used for connection with user-designed external low-pass filter. . 


Table 1 — PIN DESCRIPTION 


sc ee 


D1I3-D10 5 to 2 =e 


a 
DAC1-DAC4 12 to 15 pe 


TMO1-TMO3 


External 4MHz crystal or ceramic resonator pins for the on-chip 


clock generator. 


4-bit parallel address/data input: The address/data format is that 
D1I3 is the most significant bit (MSB) and that DIO is the least 
significant bit (LSB). These inputs are TTL compatible. 


MSB LSB 
[os [ow [on [oo 


Write strobe input for a 4-bit address/data: At the leading edge of 
LDI, a 4-bit address on the ID3 to !DO inputs is latched into the 
internal address register. At the trailing edge of LDI, a 4-bit data on 
the DI3 to DIO inputs are written into the internal data register 
designated by the address latched at the leading edge. This input is 
TTL compatible. 


Pulse width modulator outputs (DAC outputs): 
DAC1: 13-bit resolution (one channel) 
DAC2-DAC4: 6-bit resolution (three channels) 
All four outputs are high-voltage open drain. 


Synchronization clock outputs (Timing outputs): 

TMO1: 2MHz (4MHz divided by 2) 

TMO2: 15.625kHz (4MHz divided by 2°) 

TMO3: 488Hz (4MHz divided by 2!°) 

All three clocks have a duty ratio of approximately 50%, and are 
TTL compatible. 


9 to 11 
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FUNCTIONAL DESCRIPTION 


GENERAL OPERATION 


The MB 88301A is a pulse width modulation (PWM) type 
digital-to-analog converter (DAC). It converts digital data 
programmed by the processor in the internal data reaister 
(13-bit or 6-bit write-only register) into positive pulses. The 
width of these pulses is propotional to the value of the pro- 
grammed data, and the cycle time of the pulses is defined by 
the resolution value (6 or 13 bits). The MB 88301A has four 
conversion outputs: channel 1 is a 13-bit resolution output 
DAC1, and channel 2 to 4 are 6-bit resolution outputs DAC2 
to DAC4. The converted waveform appears at each DAC out- 
put. A user-designed external low-pass filter connected to the 
DAC output eliminates AC components from the output 
waveform and converts the waveform into a DC voltage 
propotional to the pulse width. 


DIGITAL DATA INPUT 


Fig. 3 shows the input timing of digital data to be converted: 
Digital data to define the width of the positive pulse is 
written into the 13-bit and 6-bit internal data registers 
through the DI3 to DIO 4-bit address/data inputs using the 
write strobe input LDI. At the leading edge of LDI, a 4-bit 
address on the DI3 to DIO inputs is latched into the internal 
address register. At the trailing edge of LDI, a 4-bit data on 
the DI3 to DIO inputs is loaded into the internal data register 
designated by the address register. 


Fig. 4 shows the address/data format: DI3 is the most signifi- 
cant bit (MSB) and DIO is the least significant bit (LSB). 


Fig. 3 — ADDRESS/DATA INPUT TIMING 


DI3-DIO 


Address 
Latch 


Fig. 4 -— ADDRESS/DATA FORMAT 


MSB LSB 
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Fig. 5 shows the internal data register address map: The 
whole space size is 10 words. Addresses #0 to #3, addresses 
#4 and #5, addresses #6 and #7, and addresses #8 and #9 
are assigned to DAC1, DAC2, DAC3 and DAC4, respectively. 
Fig. 6 shows the internal data register format: To the DAC1 
data register, three 4-bit and one 1-bit digital data must be 
written. To the DAC2 to DAC4 data registers, one 4-bit and 
one 2-bit digital data must be written. 


Fig. 5 — INTERNAL DATA 
REGISTER ADDRESS MAP 


DAC1 (Channel 1) 


DAC2 (Channel 2) 


DAC3 (Channel 3) 


DAC4 (Channel 4) 


Fig. 6 — INTERNAL DATA REGISTER FORMAT 


[+-6-Bit Data Register—»| 


MSB LSB 


6-Bit Data Registers 
MSB LSB 


Poet Data Registers 


MSB LSB 


cc 
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PULSE WIDTH MODULATION/DAC OUTPUT WAVEFORM Fig. 


@ 13-Bit Resolution D/A Converter: DAC1 
Fig. 7 shows the configuration of the 13-bit r 


width modulator: The on-chip clock generater provides 


4MHz clock for the 13-bit free-running counte 


of the counter is zero, the all-zero detector sets the output R- 


R-S flip-flop. The coincidence detector compa 


with the data register. When they match, the coincidence 
detector resets the output flip-flop. The waveform appearing 


at the DAC1 output depends on the data 
shown in Fig. 8. 


Fig. 7 — 13-BIT PULSE WIDTH MODULATOR 
CONFIGURATION 


All-Zero Detector 


13-Bit F/R Counter 


Coincidence Detector 


= = 43-Bit Data Register 


Fig. 8 — DAC1 OUTPUT WAVEFORM 


j——-—T = 213.4 
(= 2.048ms) 


tH =tcLK 


t 4 
O® 


tH = (n+1) *tcLK 


t 
@ 


t 
@ 


: DATA REGISTER VALUE (0<N < 213-1) 


> PULSE CYCLE TIME (T = 213 +tey 4c = 2.048ms) 


: PULSE WIDTH (ty = (N+1)* ter.) 
: COUNTER CLOCK CYCLE TIME (te. ,=1 


: COUNTER IS ZERO. 23 
: COUNTER MATCHES DATA REGISTER, 


cLK————*| 


® 6-Bit Resolution D/A Converters: DAC2 to DAC4 


Fig. 9 shows the configulation of the 6-bit resolution pulse 
width modulator: The 2MHz clock that is the output of 
Bit 1 of the 13-bit free-running counter drives the 6-bit free- 
running counter. This 6-bit counter is also part of the 13-bit 
counter (Bits 2 to 7). The comparator compares the counter 
with the data register every cycle. When the counter value is 
equal to or less than the data register value, the comparator 
outputs a high level at the DAC output. When the counter 


value exceeds the date register value, the comparator out- 
puts a low level at the DAC output. This produces the wave- 
forms at the DAC2, DAC3, and DAC4 outputs, shown in 
Fig. 10. 


esolution pulse 
r. When all bits 


res the counter 


register value, 


Fig. 9 — 6-BIT PULSE WIDTH MODULATOR 


Output CONFIGURATION 


S-R F/F 


6-Bit F/R Counter 


Comparator 


_ &-Bit Data Register 


(te, =0.5us) 


DAC2 


(DAC3) 
(DAC4) 


Fig. 10 — DAC2/DAC3/DAC4 
OUTPUT WAVEFORM 


— T= 28-torkK >| 
. (= 32us) 


N=0 Fy tH =tcLkK | | 


t t 
Oe o 


N=1 }—4* = 2°tcLkK | 


t i 
® ® 


t t t 
1 @ 0 


' 
! { 
l 


=76_ \ 
Neer == tH = 2+ ter ——— 
| 


4 
@ 


: DATA REGISTER VALUE (O< N< 26-1) 

: PULSE CYCLE TIME (T = 2®-toi, = 32us) 

: PULSE WIDTH (ty = (N+1)°terk) 

: COUNTER CLOCK CYCLE TIME (tei = 1/2MHz = 0.5ys) 


: COUNTER IS ZERO. (OVERFLOW) 
: COUNTER EXCEEDS DATA REGISTER. 


N 


/4MHz = 0.25us) 
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EXTERNAL FILTER CONFIGURATION 


The on-chip pulse width modulator generates positive pulse 1. Not use data of “1FFF”, or 
waveforms similar to the one shown in Fig. 12 at the DAC 2. Change the DAC1 data register value (i.e., ““1FFF’’) just 


outputs (DAC1 to DAC4). The pulse width (t,,) is propor- before the counter become full (i.e., all bits are set). Since 
tional to the digital data programmed into the data register. in this case an undesired pulse due to the data change may 
The cycle time (T) is determined by the resolution value appear at the DAC1 output, the pulse must be eliminated 
(6 or 13 bits). with the external filter. 


User-designed low-pass filters are required at the DAC 
outputs to eliminate AC components from the output 
waveform and to convert the waveform to a DC voltage. Fig. 11 — OUTPUT CIRCUIT CONFIGURATION 
Fig. 11 shows an example of a simple output configuration in (EXAMPLE) 

which an RC integrator is used as the low-pass filter. With MB 88301A —>«— External Output ecg 

this circuit, the DAC waveform shown in Fig. 12 is converted V 

to the Voy7 output waveform shown in Fig. 13 Ripple and | So l 
response time (tm) depend on the time constant of the RC l | 
filter. A longer time constant reduces ripple but increases DAC1-DAC4 ; 
response time. A time constant that best meets the tradeoff | 
between desired accuracy and response time should be 
chosen. Also, since the DAC outputs are high-voltage open 
drain, they can externally be pulled up to a power supply 
higher than 5V. This prevents the output voltage from 
attenuating through the external low-pass filters. 


Note: ee _ | 
The low-pass filter shown in Fig. 11 is just an example. In Re : Pull-up resistor 
actual practice, depending on the user’s system design, LPF : Low-pass filter 
additional amplifiers, multi-stage filters, and other circuits Vout : LPF output voltage 


will be needed for the external low-pass filter. 


NOTICE 


To change the DC output voltage of the external low-pass 
filter, the data register value must be updated to vary the 
positive pulse width (duty ratio) of the DAC output. How- 
ever, all bits on the data register can not be changed at the 
same time. They are updated a nibble at a time by the 4-bit 
parallel data loading. In addition, the DAC output is single 
buffered. Because of this nibble-by-nibble update and single 
buffering, the data register value during update may become thy : Pulse width 
transient. During this pulse cycle, depending on the transient T : Cycle time 
value, an undesirable duty ratio disturbance may occur at the 
DAC output, affecting the filter output. It is therefore neces- 
sary to design the output filter so that such disturbances in 
the DAC output waveform will not appear at the filter out- 
put. This notice applies to both the 13-bit and 6-bit resolu- 
tion converters. With the 13-bit resolution converter, how- 
ever, it is possible to avoid such disturbance by software. 
This is done by controlling the update timing of the data 
register value through monitoring of the DAC1 output and 
the TMO3 output waveforms. 


Also, note the following thing when the DAC1 output is 
used: In the steady state where the DAC1 data register bits 
are all set (i.e., data is ““1FFF’’) the DAC1 output remains 
high. But, when the data is updated, there is a possibility 
that the DAC1 output may become undefined during that 


0} 
i 
ht 
ty/T : Duty ratio 


. ; : ; tr : Response time 
output cycle time (less than one cycle time). To avoid this ating 


phenomenon, the following method is utilized: 
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ABSOLUTE MAXIMUM RATINGS 


Supply Voltage Veg -0.3 to Veg +8.0 


DI0-DI3, LDI, 
Vsg -0.3 to Veg +15.0 DAC1-DAC4 
Output Voltage Vout OV 
Ves -0.3 to Vsg +8.0 TMO1-TMO3 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data’sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


[vee [4s 50 | ss 


Vcc 

| 

ava BE 

[input Low Vote SiS iP on fd 
ie TR ea 


NOTE: * Crystal or ceramic resonator should be used. See Fig. 17. 


Operating Temperature 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


TMO1-TMO3 
Vou lon = -200uUA 
DAC1-DAC4 Open Drain 


TMO1-TMO3 Vv 
lot =18mA 
Vor 


2.4 


Output High Voltage 


Output Low Voltage 


Output Leakage Current 
Supply Current 


lo. = 2.0mA, 
5k{2 External 
Pull Up Resistor 


DAC1-DAC4 
VoH = 13.2V, 
OFF State 


Vec = 5.5V, 
All Outputs Open 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


LDI Pulse Width 


ery. at, Fig. 16 
trio LDI 
DI3 - DIO 
t 
. trTMo TMO01-TMO3 0.2 5 


Fig. 14 — ADDRESS/DATA INPUT TIMING 


Address/Data Setup Time 


trLDI 4LDI 


2.0V 2.0v% 
DI3-D10 ( RAapoes b 
0.8V 0.8V 


Fig. 15 — SYNCHRONIZATION CLOCK OUTPUT TIMING 


TMO1 ~— TMO3 
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Fig. 16 — AC TEST CONDITIONS 


INPUT CONDITIONS (savy 2.4V 
i Level TEST POINTS © 
DER eee 0.4V 0.4V 
2.0V for a logic “1” ; 
0.8V for a logic “0” 


OUTPUT CONDITIONS 


® Timing Reference Levels: 
2.4V for a logic “1” DEvID= 
Pe pies UNDER 
0.4V fora logic “0 TEST 
@ Output Load Circuit: 
C, = 100pF (including scope 
and jig capacitances) 
Ry, = 4kQ 


Fig. 17 — CRYSTAL/CERAMIC OSCILLATOR CIRCUIT 


fc = 4MHz 
C1 = C2 = 20pF — 60pF 
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PACKAGE DIMENSIONS 


PLASTIC DIP (Suffix: -P) 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M02) 


le em. Pg as i a, ed 


.244+.010 
(6.20+0,25) 


+.008 +0.2 
2708 O08 (19.657 0-2) 


03975 


.050(1.27)MAX 
(0.99*0-3) 


: 


| e 018+.003 
(0.46+0,08) 
+.012 
oso 
(h52') 


© FUJITSU LIMITED1986 016022S-2C 


.100(2.54) 
cA en ae) 


+.012 - 


| .172(4.36)MAX 


.118(3.0)MIN 


.020(0.51)MIN 
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.300 (7.62) TYP 


.010+.002 
(0.25+0.05) 


Dimensions in 
inches (millimeters) 


PACKAGE DIMENSIONS 


PLASTIC SOP(Suffix: -PF) 


“oh 


FUJITSU 


MB8830TA_ ill iil) 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-M02) 


.209+.012 
(5.3+0.3) 


Le} 
.307+.016 
(7.8+0.4) 


.018 +.004 
(0.45+ 0,1) 


oo $08 


+0.1 
(0.17 6°95) 


(STAND OFF) 


-008 (0.20) 
.272+ 012 
(6.9+0.3) 
.020(0.50) 


.007(0.18) 
MAX 
.027(0.68) 


.020+.008 
(0.5+0.2) 


+.002 
-006_ ‘001 


| 


+0.05 
(0.19 0:02) 


.085(2.15)MAX 


.031+.008 
(0.8+0.2) 


© FUJITSU LIMITED 1987 F16005S-3C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


information sufficient for construction purposes is not necessarily 


Dimensions in 
inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes na 
responsibility for inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. 
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6-Bit AD/DA Converter with Clamp Circuit 


The Fujitsu MB40176 Is a low power 6-bit AD/DA converter fabricated with 
Fujitsu Advanced Bipolar Technology. 


The MB40176 is suitable for video signal processing with on-chip clamp and 
reference circuitry. 


PLASTIC PACKAGE 
FPT-28P-M01 


e Resolution: 6 bits 
@ Linearity: +0.8% max. 
e@ Maximum Conversion Rate: 20MHz min. 
e Analog Input Voltage Range: 0 to 1.0V 
e Digital Output Voltage Range: Vcc to Vcc -1V 
e Digital |/O Level: TTL Level 
@ Power Supply Voltage: +5V 
@ Power Dissipation: 300mW typ. eae Dna 
e Package 
28-pin Plastic FLAT Package (Suffix: -PF) 
28-pin Plastic DIP Package (Suffix: -P) PIN ASSIGNMENTS 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Power Supply Voltage ~0.5 to +7.0 V 


Storage Temperature -55 to +125 °C 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RAT-INGS are 
exceeded, Functional operation should be restricted to the conditions as detailed in 
the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended peri-ods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is ad~ 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high imped- 
ance circuit. 


Copyright © 1988 by Fujitsu Microelectronics, Inc. 
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Fig. 1 — MB40176 BLOCK DIAGRAM 


VIN © CLAMPER REFERENCE 
0.8VCCA 


0.8VCCA 


DA2 
C) DA3 
OO Da4 


O DAS 


O Dat (MSB) 
z 


63 TO 6 ie ik 
ENCODER BUFFER 


JR Ds O Das (LSB) 


R2 
VREF © 
DACK > 
MASTER 3 6 
BSs'094 Sea} CRAVE [a ourren Sl QRRENT La RESERR | 0. vour 


phbb 


A.GND D.GND Vccp  Vcca COMP 
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Pin Descriptions 


Clamp capacitor Is connected between these pins. 
A/D conversion clock. 


Analog signal output. 

Digital signal inputs. 

Phase compensation capacitor is connected. 
D/A conversion clock input. 

Power supply for analog circuit. 

Genenbn Power supply for digital circuit. 


Ground for analog circuit. 


Ground for digital circuit. 


Functional Description 


Clamper Operation 


The on-chip clamp circuit is a peak detector which limits the sync level at the top of the composite signal. Clamp voltage Is 7 
common to the reference voltage (0.8Vcc) of AD and DA circuits. 


Input level of VIN Input level of AD circuit Output level of DA circuit 
Vv a 6 VCCA ——— =~VCCA 
A.GND VREF VREF 
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Recommended Operating Conditions 


ae 
[ca he ah tee tr 
a 
a 


twt 

tw- 

tH 
ee ee 
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Electrical Characteristics 


ANALOG CIRCUIT DC CHARACTERISTICS 
(VCCA = VCCD = 5V+5%, TA = 0 to 70°C) 


Linearity Error beenic 


Analog Input Current Fim | 
Reference Voltage 


Clamp Voltage 
Full Scale Output Voltage 
Zero Scale Output Voltage 


Output Resistance 
Power Supply Current Icc 


Note: *VccaA = VccbD = 5.0V 


DIGITAL CIRCUIT DC CHARACTERISTICS 
(VCCA = VCCD = 5V+5%, TA = 0 to 70°C) 


[oats etna veto | wef 
ee 
at 
noe 


Digital High-level Input Current 
Digital Low-level Input Current 


SWITCHING CHARACTERISTICS 


Analog Output Rise Time 
Analog Output Fall Time 
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@ VCCA Vccp 
O) VOUT 


COMP 


A.GND D.GND 


MB40176 


Fig. 2 — APPLICATION CIRCUIT 


CONTROLLER 


MB87045 
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Fig. 3 — TYPICAL CONNECTION EXAMPLE 


OO +5 V 
~ 10 WH 


3.3 pF 7 +t 0.33 LF 0.33 pF * 77 3.3 pF 


VCCA VCCA VcecbD VccD 


O19 4 ADC CLOCK 
VIDEO SIGNAL 13 
ADC INPUT O 
O21 12004 
ie SUF Mo 
1 pF ZZ * 10 (CONTROLLER) 
26 
20 8 
0 MB40176 ~—«(LSB) oe 
(LSB) @ 
+24 6 Oo 7 
VIDEO SIGNAL 2 O | 
DAC DIGITAL 
ied 40 INPUTS FROM 
99 3 (CONTROLLER 
® ® 
2 0 
O r_6 DAC CLOCK 
A.GND A.GND D.GND D.GND 
1 pr ZY A, 
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Fig. 4 — CONNECTION EXAMPLE (ON-CHIP INPUT PNP TRANSISTOR IS UTILIZED.) 


+5 V +5 V 


VIDEO SIGNAL INPUT © 


A.GND D.GND 


Note: Input impedance of VIN input pin (19) is about 20 kf). 


Fig. 5 — CONNECTION EXAMPLE (INPUT PNP TRANSISTOR OF CLAMPER CIRCUIT 
IS PUT EXTERNALLY.) 


 49V 
@ 


EXTERNAL CIRCUIT 
| 


VCCA VccD 


A.GND D.GND 


VIDEO SIGNAL INPUT © 2SA933 


r 
| 

| 

| 

| 

| 

| MB40176 
| 

| 

| 

| 

| 

Le 


ay els as 


Note: Both VIN (19) and C1 (20) are connected with Vcca. 
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Package Dimensions 


28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M01) 


30. 1 
0.1 
( -0.05 ) 
(STAND OFF) 


(10.2 + 0.4) 362 + 012 


(9.2 + 0.3) 
(7.6 + 0.3) 


669 +010 ~ ‘001 
-.008 


+0.25 
17,75 
( -0.20 


| | || | | | | | | || | oe 
‘J | .050 (1.27) (039 +..008 
TYP 
(0.45+0.10) (1.0 + 0.2) "024 (0.6) 


Dimension in inches and (millimeters) :008 (0.18) MAX 


.027 (0.68) MAX 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 


(CASE No.: DIP-28P-M03) 
—010 +002 


(0.25 + 0.05) pgax, 


.400 + .010 


(10.16 + 
0.25) 


1. ome 
02) O12 


+0.20 
9 
(25.90 79°55) 


0.191 (4.85) MAX 


an 


0.020 MIN. 
(0.45 + 0.10) “~(0.51) 51) 


Dimension In inches and (millimeters) 
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16-Bit A/D and D/A Combination Converter 


The Fujitsu MB87020 is a 16-bit combined Analog-to-Digital and Digital-to-Analog converter with a conversion 
rate of 50 Kilosamples per second. A/D or D/A mode is selected under control of a MODE input. 


The MB87020's 50KHz speed and 16-bit resolution with 12-bit linearity make it ideal for audio applications such as studio 
quality digital recording. 


The selectively synchronous/asynchronous bidirectional 8- and 16-bit data 1/O structure allows easy Interface to a variety 
of computing environments. Serial |/O Is also available. The need for external circuitry is reduced with on-chip reference 
voltage generation, analog sample and hold; external reference voltage sources can be used if desired. The low power 
circuit includes a stand-by power-down mode. 


The MB87020 is fabricated with Fujitsu’s advanced CMOS technology and Is available in a 40-pin plastic DIP. 


MB87020 Features 


16-bit A/D and D/A combined in one package 

12-bit linearity 

8/16 synchronous/asynchronous parallel 1/O 

Serial 1/O 

On-chip reference voltage with external reference capability 
On-chip sample and hold circuitry 

+5V power supplies 

40 pin plastic package 

External reference 


PIN ASSIGNMENTS 


(TOP VIEW) 


1 
2 
3 
4 
5 
6 
7 
8 
19 
10 
11 
12 
13 
114 
15 
16 
17 


(DIP-40P-M01) 


a SA PSST GS FE A OS A SB PS SS PSSST CE DOI I ETL I SITE TEL EE ET TLE I TE GAEDE TEE LET OL ELE EE LE NE TE ER 
Copyright ©1988 by Fujitsu Microelectronics, Inc. 
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MB87020 BLOCK DIAGRAM 


DB15 to DBs LCDs DB7 to DBo 
@ 


INPUT/OUTPUT REGISTER/DRIVER 


REFERENCE 


COMPARATOR 
VOLTAGE 
GENERATOR 
CONVERSION CONVERSION 
CELL oe a | CELL 


A 


SAMPLE & HOLD 
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(dB) 
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SIGNAL LEVEL vs. DISTORTION (A/D MODE) 


fsignal > 1kHz 
BW . : 20kHz 
Sampling : 45kHz 


-20 


SIGNAL LEVEL (dB) 


SIGNAL LEVEL vs. DISTORTION (D/A MODE) 


fsignal : 
BW 
Sampling : 45kHz 


SIGNAL LEVEL (dB) 


7-168 


FUJITSU 


MB87020 


SAMPLING RATE vs. DISTORTION (A/D MODE) 


THD 
(dB) 
SAMPLING RATE (kHz) 
SAMPLING RATE vs. DISTORTION (D/A MODE) 
THD 
(dB) 


SAMPLING RATE (kHz) 
BW = 13.8kHz, fsignal = 1kHz, level = FS -20dB) 
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40-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-40P-M01) 


15° MAX 
A 


-600+.010 


-543+.010 
(15.24+0.25) 


(13.80+0.25) 


amram ag a ae hay 
010.002 
2.063*-008 (52.40°0°35) (0.2520.05) 


LL r0012.5a)TYP. 0507720 a .018+.003 .020(0.51)MIN 


(0.46+0.08) 
(279°) 


Dimensions in 
inches (miltimeters) 


© FUJITSU LIMITED 1987D40005S-2C 
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Fujitsu 


era ryt Description 


Dual 
Differential 
Line Driver 


Quad 
Differential 
Line Receiver 


MB412 


Wide Band 
ESET Video Amp 
9-Level 
indicator 
Driver 


MB3764 


Frequency 
to Voltage 
Conv 


MB4206 


Frequency 
to Voltage 
Conv 


MB4207 


Quad 
MB43458 be Amplifier 
Quad 
Pre- 
amplifiers 


MB43468 


MB47201 Quad SPST 


Equiv. Power 


Features Prod. Supply (V) 


Three-State 
Differential 
Output 


+5 


Differential 
Inputs, Three- 
State Output 


Adj Gain (10 to 


400) GBW = 
50, 150 MHz 


A733 +9.5 ~ +40 


Wide Range of 
Ref. Voltages 


Charge Pump 
Zener Clamped 
O/P 


Charge Pump 
Zener Clampled 
O/P 


Cascade 
Amplifier 
with Feedback 


Cascade 
Amplifier 
with Feedback 


J-FET RON = 
1000, ILEAK 
= 0.1nA 


DG201 


Other Linear 
Products 


No. of 


Package = Pins 


Plastic DIP 14 


Ceramic DIP 


Plastic DIP 
Plastic Flatpak 


Plastic DIP 


Plastic Flatpak 


Plastic Flatpak 


Plastic DIP 
Plastic Flatpak 


TS509-A85Z 
December 1985 


FUJITSU 
MB412 


DUAL DIFFERENTIAL LINE DRIVER WITH THREE-STATE OUTPUTS 


<Qut] ine> PIN ASSIGNMENT (TOP VIEW) 


The Fujitsu MB412 is the balanced 
transmission driver with Schottky TTL 
technology and is designed to satisfy 
CCITT recommendation V11. 


The three-state control brings output 
to high impedance state by giving low 
level to circuit-independent inhibit 
pin C or common inhibit pin D. Since 
input pin C has a pull-up resistor, it 
can be left open when not used. 


<Features> 


o Differential output (Three states) 


o Independent and common inhibit pins 


o CCITT recommendation V1l is 
satisfied. 


o Schottky TTL 
o With input clamp diode 


o Low level output current: 40 mA 


o High level output current: 40 mA 
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MB412 


FUNCTION TABLE 


ABSOLUTE MAXIMUM RATINGS 


Rating | = Value | Unit 
Suppiy Voltage. | Vee | 
Input Yoltage Vr +5.5 | Vv 


Output Voltage Vo +5.5 V 
Operating | ween | 
— Ta 0 70 c 


RECOMMENDED OPERATING CONDITIONS 


Rating Symoo | | Value | Unit 


Supply Voltage Vee | +4.75—~ 75.25 | 


Output Current 
Tot | 40 


Qperating 
Temoerature 
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[Note] 
x: Trrelevant level 


HZ: High impedance state 


MB412 


ELECTRICAL CHARACTERISTIC 


1. OC Characteristics (Ta = 0°C - +70°C) 


Vee = 4.75V, Ion = 40mMA 


Low Level Qutput 


Voltage | Vin =2V ,Vir=0.8V | 
High Level Output | 4.75V, lon =~—40mA | Vv 
Voltage 2V. Vir = O.8V 
Output Clamp Voltage | 5.25V, Ilo =—40mA | ov 
Vols ee Von | Vee = 5.25V, lo = OmA - 38 | 2Vooz2 | V 
Comolementary Qutput Vooz | Veo = 4.75 V 2 2.5 Sey Vv 
Terminal Voltage Qa! Von | Vee = 4.75V = 0.03 0.4 | 


Terminal Middle Point 
Voltage 


Qutout Leakage Current 


| 
| 
| 
| 
| 
Comolementary Qutout = | 
| 
| 
| 
(Power Off) : 


Vee = 5.2S5V, 


=9ST 
0VEVo <5.25V, 4 729% 


Outout Leakage Current 
(High Impedance) 


Vee = 35.25V 
Vo = 2.4V 


Vee = 5.25V | 
Vo-='5.25 V5 


Tnput Input ar B, Cc I 
Currant Input Oo : 
[Input Input A, BC 

Current Inout O Ite 


| Inout Inout A, i 
Current Inout 0 


= 
Q 

H] 

ul 
ho 
wn 
<i 
= 
i! 

Se 
of 
<j 


Power Current 
(All [nput, GNO) 


1. Vopi: Potential difference between complementary output X and ‘ 
2. A|Vop|: Vgp2 difference when X is set to high and X is set to low. 
S| Voc}: Voc difference when X is set to high and X is set to low. 


= a 


3. Standard value is obtained when Vcc = +5.0 V and Ty = 95°C. 
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2. Switching Characteristics (Veo = 


Parameter [Symvo1 | 


Delay Time 


+5.0 V, Ty = 25°C) 


Measure- 


Conditions ment 


C. = LSpF, (Note 1] 


MB412 


Value | 


ee Min. | Typ. | Max. } Unit 


teun 


Delay Time 


Crus 


Output Rise Time | tren 


Output Fall Time | Cruz 
Output Enable tezn 
Time tez 

treuz 


Output Disable . 
Time 

Overshoot Rate | 
[Note 1] 

x 

X 


Cruz 


Cy: 


| [Note 2] 


| 


| 
| 


Cr =30pF 
Rit =100Q Fig.. 1 


Cu =30pF, Ri =180Q| Fig. 
Co =30pF, Ri =250Q1 Fig. 
Ci =30pF, Rp =180Q| Fig. 
Cr =30pF, Rp =250Q| Fig. 
Ri =100Q, (Note 3] | Fig. 


[Note 2] 


paccarigg Bs 7 


Including probe and measurement jig capacity 


3. Switching Characteristic Measurement Circuit and Switching Waveform 


Measurement circuit 


Switching waveform 


Input (A, B) 
Output (X) 
Output (X) 


Output (XxX) 


Overshoot ,_ 


Vee 
Input 9 


Output 


——y 
J terur 


4 
Overshoot __ 


Figs 1 
8-4 


25 
10.5 20 | 
ns 
10 {| 20 | 
fA |}. 20° - 4 
7.5 20: 
18 {| 40 
ns 
14} 30 
89 | 35 
- | 10 | % 
[Note 3] 
X O——_——— 
Ri 
bg 
PRR = 10 MHz 


MB412 


Measurement circuit Input 


1k Q 


PRR = 500 kHz 


Measurement circuit Input 


Vce 
Ru 
Output 
| 
| 
| 
| 
| 
asl 
Repeat frequency: PRR = 500 kHz 
Switching waveform Sns 5ns 
—> 
——— a 
Input (Cc), is’ 
10% £! , Per 
5V 
Output 
mm - Von 


TYPICAL CHARACTERISTIC CURVE 


High level output voltage 
- Ambient temperature 


Low level output voltage 
- Ambient temperature 


High level output voltage Voy (V) 


Low level output voltage Vg (V) 


0.1 
0 
~30 0 25 50 75 100 
Ambient temperature Tp, (°C) Ambient temperature Ty (°C) 
Switching waveform 
Delay time - Ambient temperature Input A - Qutput X 
>. 16 
= 
14 
ma 
pan am Oe 
ao 19 
~ 
ay 0 
= 
~ 8 
> 
co 
— 6 
w 
& 
4 
—30 0 25 50 75 100 
Ambient temperature Tp (°C) H: 20ns/DIV 


V: 1V/DIV 
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FUJITSU 


14-LEAD CERAMIC PACKAGE (CERDIP) DUAL IN-LINE PACKAGE 
(CASE No. : DIP-14C-C02 


NOT RELEASED 


MB413 


QUAD DIFFERENTIAL LINE RECEIVER WITH THREE-STATE OUTPUTS 


<Qut 1 ine> 

The Fujitsu MB413 is the balanced 
transmission receiver with Schottky 
TTL technology and is designed to 
satisfy CCITT recommendation V11. 
Since input pin A has a pull-up 
resistor and input pin B has a pull- 
down resistor, output is set to high 


level when input A and input B are 
open. 


<Features> 

o Differential input 

o Input sensitivity: 300 mV 

o CCITT recommendation is satisfied 


o Output is high level when differen- 
tial input is open 


o Low power Schottky TTL 


8 o Three-state outputs 


PIN ASSIGNMENT (TOP VIEW) 
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TS510-A85Z 
December 1985 


BLOCK DIAGRAM 


Ai ° 
Xi 


oo 


ABSOLUTE MAXIMUM RATINGS 


Rating |Symbol| Value Unit 
Power Voitage | Vee | ae | y 
In-?hase Input 
Voltaae* | Veu | = 25~725 Vv 
Differential 
Input Voltage* [Vorrel | O~— 25 


nee Voltage | ov Vv 


Outout Current : To | 


Operatin 
remperature Ta | ~25~—125 | c 


Storage 
Temperature Tstg | -65~+165 | C 


C[Note] 
1. Applied voltage (*) should not 
exceed +25 V for GND pin. 


Vom = 4 (Vrq + Vzg)s 
| Yorre | = | Via - Vie | 


ae 


~RECOMMENDED OPERATING CONDITIONS 


Rating = Value | Unit 
Vv 


Power Voltage ~4.75—~+> 5.25 


Ta 


In-phase Input ealeon. 

Voltage Vew ed el 
Differential. = 

Inout Voltage | lVorrri +0.3 ~+ 6 | 

Operating | | 0~+ 70 


Temoerature 


[Note] 
Oo Wie ed le a yee 
cm = > (Viq + Vig), 
|Yorre| = | Yra - YrB| 


MB413 


FUNCTION TABLE 


a eee 


[Note] 
VOIFF_ * 
*: Irrelevant level 

HZ: High impedance state 


Via ~ Vip 


MB413 


ELECTRICAL CHARACTERISTIC 
1. OC Characteristics (Ta = 0°C - +70°C) 


symbol Condit ls Unit 
TONS : ni 
| | Min. Max. | 


Threshold — eer Vow & 2.7V 

cc = 9. xV97 
vOrnage : Ios =—4402A 
Differential 
Input 


Parameter 


—-7VsaVeus7V 


Veo = 4.75 V, lon = — 44044 

High Level 
=0.3~ 6V 

Output Voltage wae ‘i 
Vie = 2.0V, Vin =0.8V 


Veo =4.75V 
Low Level 


Output Voltage Von Votry 2-0.3~— 6V 


| Vie = 20V, Vin =0.8V Io. =8mA 


Vee =525V 
Input Current 
(Input A, B) i 


Input Clamp Voltage 
(Input C, 0) 
Input Current 

Input C, 0) 


eee a Im | Vee =5.25V 


Vee =5.25V 
Output Leakage 


Current loz Vie =0.8V | 


(High Impedance) Vir =2.0V 


Output Short Current Vee =525V,Vo=0V | 
Power Current Ice Veo =5.25V,V:1 =0V | - | - 70 | mA 


[Note] 

| 
Vem = > (Via + Vyg), 
VoirF = Via - Vig 
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2. Switching Characteristics (Vcc = +5.0 V, Ty = 25°C) 


| Value 
nditions ; : i 
Co Min. | Typ. ! Max. | Unit 
CL=1SpF | S,:Close — 2 


Vio =GND | S;: 


Parameter Symbo | 


Delay Time 


Output Disable 
Time 


terz 


Cu=S5pF 


trzr 


Output Enable 
Time 


Repeat frequency: PRR 


Including the capacity of 
probe and measuring jig. 
Switching waveform 


15 as 6ns 


Input (A) | Input (C) 
(Via==GND)_ (Vin=GND) | 


(Via= GND) Via=GND 
Input (B) Vis=“25V 


| 1 Se ee eee 
Output l ee ky 
1.3V ee 
Vas 2257) L.5 
Vie=GND ore) 


MB413 


TYPICAL CHARACTERISTIC CURVE 


Low level output voltage Low level output voltage 
- Ambient temperature 


_2 Ambient temperature 


lor ® 8maA 


Low level output voltage Vq (V) 


Low level output voltage Vq (V) 


Ambient temperature Ty (°C) Ambient temperature Ta (°C) 
High level output voltage Delay time - Ambient temperature 
= - Ambient temperature 
= a 
= ane 
(om) — 
-> 
rob] = oJ 
—-m —_ = 
o a. o. 
ed + 
‘o 
> w 
= 
ta — 
5 oe 
joe 
+ > 
= cs 
Co) ~~ 
q@ 
=. a 
w 
> 
fh 
é Ambient temperature T, (°C) 
= Ambient temperature Ty (°C) 


Switching waveform 
Input A - Qutput X 


H: 20ns/DIV 
V: 1V/DIV 
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DIP-16C-CO5 


ns | las4iTYP 
4) 
0.59 MAX == REF | 


17.78 


Dimensions in 
millimeters 
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WIDE BAND. 


WIDE BAND VIDEO AMPLIFIER 


The MB3501 is a monolithic differential input, differential output, wideband 
video amplifier. Owing to adoption of feedback circuitry, wide bandwidth and 
gain stability are achieved. Adjustable gain from 10 to 400 are obtained by 
external resistor without external frequency compensation. 


The MB3501 is most suitable for sense-amplifier of magnetic memory equip- 
ment, video amplifier and pulse amplifier. 


The MB3501 is compatible with wA733. 


@ Supply Voltage: +t6V 


@ Wide Bandwidth: 150MHz 


@® Selectable Gain: 10to 400 


@ Frequency Compensation is not required. 


@ 14-pin DIP Package (Suffix: -P) 
14-pin Flat Package (Suffix: -PF) 


ABSOLUTE MAXIMUM RATINGS (see NOTE) 


Input Voltage +1.5 to -5 
fomcnn | |e 
Proms [te | me | ow 


NOTE: 


Negative Supply Voltage 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 
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VIDEO AMPLIFIER 


July 1988 
Edition 2.0 


PLASTIC PACKAGE 
DiP-14P-M02 


PLASTIC PACKAGE 
FPT-14P-MO01 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 


| 


nn 


FUJITSU 
‘anni ~ MB3501 


Fig. 1 — MB3501 EQUIVALENT CIRCUIT 


Operating Temperature 


2 


anni 


FUJITSU 


MB3501 | [Ilillilliiiill 


DC CHARACTERISTICS 


(Voc = 6V, Veg =-6V, Ta = 25°C) 


Parameter 


Output Low Voltage 
Output High Voltage 


(Vcc = 6V, Veg = -6V, Ta = 25°C) 


Voltage Gain | AV, f= kHz, Ry = 1k"? | Fig. | 80 100 


: 


Common Mode Gain f << 100kHz*? 
*4 


Notes: 


— 
RO 
oO 


= 
xr 
N 


—_ 
Bey 


Frequency Bandwidth 


MHz 


= 
— 
N 


ja} 
72) 


Inputs pins ground. 
*2 Pins 4 and 11 connected together. 
*3 Pins 3 and 12 connected together. 
*4 Gain select pins open. 
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TEST CIRCUIT 


Fig. 2—- VoL, Vou Fig. 3 — VoL, Vou 


AV = VO/VIN 
1/wc < RL 


Fig. 6 — BW 


Vec 


@@@ @—-——w 


O.01nF $500 
(1) 


CL 
50 0 950 0 


YO® @ 


RF 
VEE VOLT METER 


RF 
VOLT METER 


$500 
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MB3501 _ \ililiihiiiiiii 
TYPICAL CHARACTERISTICS CURVES 
Fig. 7 - SINGLE VOLTAGE GAIN Fig. 8 SINGLE ENDED VOLTAGE GAIN 
vs. FREQUENCY vs. FREQUENCY 


60 


Rue Hi 
Ave tit Ee iil 
C] TAT 

3 


CHIN ll 


EL AN 


eT a esi 
a 


N 
jo) 


oO 


Single Ended Voltage Gain Ay (dB) 
aa 
o 

Single Ended Voltage Gain Ay (dB) 


125 10 20 50 100 200 500 10 20 50 100 200 500 
Frequency f (MHz) Frequency f (MHz) 
Fig. 9 -SINGLE ENDED VOLTAGE GAIN Fig. 10 — PHASE SHIFT 
vs. FREQUENCY vs. FREQUENCY 


R L =1kQ 


a : 

oO. 
a A = 
ote || i 
MEME : 
CTI TTTIN: ; 


Single Ended Voltage Gain Ay (dB) 
Ay 
-) 


125 . 10 20 50 100 200 500 125 10 20 50 100 200 500 
Frequency f (MHz) Frequency f (MHz) 
Fig. 11 — RECOVERY TIME Fig. 12 - NORMALIZED VOLTAGE GAIN 
vs. DIFFERENTIAL INPUT VOLTAGE vs. TEMPERATURE 


tanec +t | yt s6vt— 

A ice g 
es elle mt : 
ous Peete 6 
£ Cina 2 
7 ceeees 3 
5 BORe Aer a : 
anes neeZ, i 
PCO : 
: Psseeeee E 

Gi 

0 SE eae 

0 40 80 120 160 200 

Differential Input Voltage Vip (mV) Scant Eg (°C) 
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TYPICAL CHARACTERISTICS CURVES (continued) 


Fig. 13 —- NORMALIZED VOLTAGE GAIN 
vs. SUPPLY VOLTAGE 


Fig. 14 - COMMON MODE GAIN 
vs. FREQUENCY 


£ 
5 
£10 |_|} 3 : 
S 0.9 a 2 
Ras y So LLllIMS | 
zo + tA TC TSs ul Rutt 
E ost : Ba 
= ost 44 8 UI 

PU An Mice: eal 

Sake a ee ees 

3 10k 100k 1M 10M 100M 
Supply Voltage +Vg (V) Frequency f (Hz) 


Fig. 15 — OUTPUT VOLTAGE SWING 
vs. FREQUENCY 


125 10 20 50 100 200 500 
Frequency f (MHz) 


Output Voltage Swing Voy (Vpp) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-14P-M02) 


INDE X-1 


.244+.010 
(6.2040.25) 


~ INDEX-2 


.008 
.770 "645 .010+.002 


.085+.010 


.172(4.36)MAX 


Eel 


.020(0.51) | .118(3.00)MIN 
MIN 


+.012 
-100(2.54) | | -060_5 | 018+.003 


TYP re 5270-30) (0.46+0.08) 


OFUJITSU LIMITED 1987 D14010S-3C 
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MB3501 | ifiiliiifiililih 


.300+.010 
(7.62+0.25) 


Dimensions in 
inches (millimeters) 


(I 


FUJITSU 
MN ~ MB3501 


PACKAGE DIMENSIONS (continued) 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


+.004 +0.10 


(STAND OFF) 


+0.25 
(OS "32> 


View “A” 
008 (0.20) 


.307+.016 
(7.80+0.40) 


.209+.012 
(5.30+0.30) 


.2724.012 
(6.90+0.30) 


.020 (0.50) 


.007(0.18) 
MAX 
.027(0.68) 


.020+.008 


i | (0.50+0.20) 


+,002 +0.05 
-006_'993 (0.15 995) 


a a 
4 


a = 
.018+.00 


(0.45+0.10) 


.085(2.15) 
MAX 


.031+.008 
(0.80+0.20) 


Dimensions in 


© FUJITSU LIMITED 1987 F14003S-2C 


The information contained in this document does not convey any 
license under copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 


inches (millimeters) 


given. The information contained in this document has been carefully- 
checked and is believed to be reliable. However, Fujitsu assumes na 
responsibility for inaccuracies. Fujitsu reserves the right to change 


products or specifications without notice. 


information sufficient for construction purposes is not necessarily 
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FUJITSU BS ee saves 


DRIVER FOR - 
oi 


LEVEL METER _ 


September 1987 
Edition 1.0 


NINE-LEVEL DETECTOR AND DRIVER FOR 
LEVEL METER 


The Fujitsu MB3764 is a nine-level detector and driver for level meters. The 
MB3764 contains an internal reference voltage generator and an operational 
amplifier with offset, so it recognizes the extended analog voltage level range, 
including negative voitage. 


e Nine output levels 
e Wide range of preset reference voltages: 1.25 Vto13V 


e Reverse phase input operational amplifier with an offset of half a reference 
voltage. 


@ High output current: 20 mA max. 


e Output enabling. (Output enable time T,,)= 120 ns max) 


PLASTIC PACKAGE 
DIP-16P-M04 


PIN ASSIGNMENT 


ABSOLUTE MAXIMUM RATINGS (Tt, = 25°C) 


(TOP VIEW) 
-_ 


NOTE: Permanent device damage may occur if Absolute Maximum 
Ratings are exceeded. Functional operation should be_ restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


Small geometry bipolar integrated circuits are occa- 
sionally susceptible to damage from static voltages or 
electric fields. It is therefore advised that normal 
precautions be taken to avoid application of any voltage 
higher than maximum rated voltages to this device. 


Copyright © 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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IN MB3764 


> 
O 
(ae 


ae a eas ees ee (or) ees 


OUTPUT 
CONTROL 


Figure 1. MB3764 Block Diagram 


a 
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=: 
fi 
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ae eee 

a | a fi 
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ee 
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OUT 1 


OUT 2 


OUT 3 


OUT 4 


OUT 5 


OUT 6 


OUT 7 


OUT 8 


OUT 9 


Ani 


FUJITSU 


mB3764_ TIN NINl 


ELECTRICAL CHARACTERISTICS (vcc= 5v. Ta = 25°C, Vaer = 2.5¥) 


Input Voltage 
Vv 4.5V<s Voc < 16 V 
Stability wi 


Values 


Parameter Designator 


Reference Load Voltage 
| AVain | 0< Incr <5 mA slat 
Voltage Stability et ie 
Generator 
Section 


Temperature 
Stability 
Short-circuit 
Current 
Quantumization 
Distortion 


= -20°C < Tm < 75°C 


A 
| 
V 3 and 4 Pins are 
M 
connected 
A 


+ 
ro) 
on 
+ 
nm 
x 


Comparator 


fe 
G 
> 


Section Center Voltage 1.25 V 
Deviation . oe 
Input Bias V3=0 -250 nA 
Current - 


Voltage Gain 


Band Width W 


High Level Vou 
Output Voltage . 
Low Level VoL Isink = 0.5 MA 

Output Voltage 

Output Saturation |___Vsati_|_ lout = 10 mA as eerie 
Voltage Vsat2__| lour= 20 mA ae ce 
Output Leakage lak Vo = 16V 

Current . 

High Level 

Input Current 

Low Level 

Input Current 

High Level Vv 
Input Voltage 

Low Level 

Input Voltage 
Delay Time 


_ |Each Threshold Error Voltage| Max 
|Full. Scale Voltage] 


V; 
sc 
Vv 0.5V<Vo<2.5V 60 
Error 2 
Amplifier 


Section 


a 
1e) 
Cc 
D 
QO 
m 
i 
n 
3 
> 
nm 
co 


Output 
Section 


A 


> 


eS 
.@) 

i il 
oO 


Control 
Section 


‘; -20°C < Ta < 75°C 
a -20°C < Ta < 75°C: | 


N Ri = 2000, 
Ri = 2000, 


Nie 
Ne 
O 


Vv 
T 


Oo 


ToFF 
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Figure 2. Measurement Circuit 


Test Input 


V REF (L) 


. R, + Ro 
VREFS 5 


TYPICAL PERFORMANCE CHARACTERISTICS 


Fig. 3 - Power Supply Current Fig. 4 - Reference Voltage 
vs Power Supply Voltage vs Power Supply Voltage 


power 16 yee 2.0 
upply oltage 
Current 44 Vrer (V) 

log (MA) 


5 10 15 
Power Supply Voltage Vcc (V) Power Supply Voltage Vcc (V) 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 


Fig. 5 - Reference Voltage Stability 


Fig. 6 — Output Voltage 
vs Ambient Temperature 


vs Op-Amp Output Current 
Reference 20 


Voltage Veco= 5V 
Stability 5, 6 Pin 
AVper (mV) Ground 


High Level Output Voltage VOH (Vv) 


OP-AMP Output Current | on! oL (mA) 


Ambient Temperature T, (°C) 


Fig. 7 - Output Saturation Voltage 


Fig. 8 - Available Power Dissipation 
vs Output Current 


vs Ambient Temperature 


Output 0.8 
Saturation 
Voltage 


| Vsatr(V) 


Avallable 800 e 


Power 
Dissipation 
Py(mw) 00 
600 


500 


Output Current | oyr (MA) 


Ambient Temperature Ty (°C) 
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APPLICATION EXAMPLES 


Figure 9. Voltage Recognition: Veer /2 


Comparator 


R3 VREF 
R4 2 


Vin = (1 + 

R3 . Vrer 

_ VREF Mini Gee at 
2 4 


Vrer Ra 
2 Ra 


(Vo 
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APPLICATION EXAMPLES (Continued) 


Figure 10. Voltage Recognition: Above Vref /2 


Comparator 


V 
R4 REE 
Viv = (1+ S214 Se) 


Rg VRE Ry R4 VReF 


aa We a a ae a Va Mn a > 
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APPLICATION EXAMPLES (Continued) 


Figure 11. Voltage Recognition: Below Vper /2 


Vaer /2 Comparator VIN 
Z\ f\ 


VREF 
ViN 
Vrer/2 
GND 
fe Ra ) “REF 
“Re 2 
VIN VIN 
R4 4 
Ve 
Bf R3 R4 |, VREF 
Vin = (4 -—)) 
IN = (1+ na Re)? 5 
VREF a oe R V 
Vin = 9 aoa oe (1- oe ae ) Vin = (1 - me 1+ . oe So 
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APPLICATION EXAMPLES (Continued) — 


Figure 12. Connection with Microprocessor Bus 


( )+5V 


MB 3764 


Microprocessor 


Line 


OUTPUT 
CONTROL 


CS: Chip Select (MB3764 Chip Select Pin, Selected at CS = 0) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL-IN-LINE PACKAGE 


(CASE No.: DIP-16P-M04) . 
15° MAX 
INDEX - 1 
244 + .010 é 
INDEX - 2 (6.20 + 0.25) .300 (7,62) TYP 
+ .008 + 0.20 
| : -770 _ 012 (19.55_ 9/39) “J .010 + .002 
(0.25 + 0.05) 
.050 (1.27) MAX 
. -0 
| 172 (4.36) MAX 
.118 (3.0) MIN 
100 (2.54) TY ti = .018 + .003 .020 (0.51) MIN 
pc aa (0.46 + 0.08) 
+ .012 
060 * 
+ 0.30 
(1.52 6°) 
Dimensions tn 
inches (millimeters) D16033S-2C 


The information contained in this document does not convey any license 
under the copyrights, patent rights, software rights or trademarks 
claimed by Fujitsu. Circuit diagrams utilizing Fujitsu products are 
included as a means of illustrating typical applications. Complete 
information sufficient for construction purposes is not necessarily given. 
The information contained in this document has been carefully checked 
and is believed to be reliable. However, Fujitsu). assumes no 
responsibility for Inaccuracies. Fujitsu reserves the right to change 
products or specifications without notice. This document published by 
FUJITSU LIMITED, Tokyo, Japan. U.S.A. distribution by U.S. Technical 
Publications Department, Fujitsu Microelectronics, 3320 Scott Blvd. 
Santa Clara, CA 95054-3197. European distribution by Fujitsu 
Mikroelektronik GmbH, Arabella Center 9, OG/A, Lyoner Strabe 44-48 
D-6000, Frankfurt-Niederrad 71, F.R. Germany. 


8-31 


a  FREQUENCY- 
FUJITSU Bia rema eave = 


MB 4206 


CONVERTER 


FREQUENCY-TO-VOLTAGE CONVERTER > 


The Fujitsu MB4206 Is a frequency-to-voltage converter with an on-chip 
comparator. The MB4206 uses a charge pump driven by a positive-edge 
Schmitt trigger/flip-flop input so stable operation is achieved against noise 
signal input. The output of the comparator is zener-clamped to a reference 
voltage; thus, a precise hysteresis output is obtained. The overall design 
makes the circuit fairly tolerant of imperfections in the input waveform. 


The MB4206 is housed in an 8-pin single inline package (SIP). 
@ Conversion coefficient determined by RC pair: 
Vor =Fne Rre Cre V_ 
@ Positive edge-triggered frequency input 


e Equal internal reference generator high-level ouput and comparator high 
level output 


ABSOLUTE MAXIMUM RATINGS (see NOTE 


V 


owomn te | 


Storage Temperature -55 to +125 


NOTE: Permanent device damage may occur if the above Absolute 
Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of 
this data sheet. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 


Copyright® 1987 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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PLASTIC PACKAGE 
(SIP-O8P-M03) 


PIN ASSIGNMENTS 


(Front View) 


This device contains circuitry to protect the inputs 
against damage due to high static voltages or electric 
fields. However, it is advised that normal precautions 
be taken to avoid application of any voltage higher 
than maximum rated voltages to this high impedance 
circuit. 


<n 


FUJITSU 


aT 6=6MB4206 


Fig. 1 — MB4206 BLOCK DIAGRAM 
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The following equations define the operating 
frequency of the comparator. 
eee, Re 
f,¥=——-_ - ——_——_—_——_ 
Cr Rr R Rj R3 
2* R +R 3 


bee +t Re R3 


‘= °° 
tC Rr.) RyRetRiR3t+tRoRs 


Rin and Cin are needed when input noise is 
excessive. 


“iit 
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ELECTRICAL CHARACTERISTICS 6, = 25°c, v,.= 12”) 


Parameter Symbol - Condition 
a eS ae 


Power Supply Current 


Power Supply Voltage | 


Reference Voltage 
Temperature Coefficient 


Input Bias Current 4 
Common Mode Input Voltage 
Voltage Gain 


Output Voltage 
Sink Current 


NOTES 1. Vor =KeVaeCreRre f 


2. With f y= 100Hz as a reference, linearity is defined as the straight-line deviation over an input frequency range of 
50 - to - 150 Hz — see TYPICAL PERFORMANCE CHARACTERISTICS. 


3. The current flows from IC. 


4. If Vog Is lower than Vp, , use (Voo-2). 
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isn 


FUJITSU 


mci! = MIB4206 


Fig. 3 — TEST CIRCUIT 


TYPICAL PERFORMANCE CHARACTERISTICS 


> 
oc 
> 
© 
S 
POWER SUPPLY CURRENT/REFERENCE — REFERENCE VOLTAGE vs 
VOLTAGE vs POWER SUPPLY VOLTAGE $ LOAD CURRENT 
m o © 
< c 
EH 2 
> > 2 
One £ ® 
> Be ss 
-~ @ > 
cD 0 4 
+ . 
oO > i) 
> o = 100 
a 2 $ 
= © 
in oO 
oo Q 200 2 
. @ 
rs) @ 
Z $ 
a. rd 


Power Supply Voltage Vo (V) 


Load Current | ._ (mA) 
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FUJITSU 


mB4206 _ Illi 


TYPICAL PERFORMANCE CHARACTERISTICS (continued) 


OUTPUT CURRENT vs OPERATING OUTPUT LOW VOLTAGE vs SINK 
TEMPERATURE CURRENT 


S 
=~ 
< = 
=a J 
~_ @) 
ve > 
Oo © 
eG te] 
r= = 
@ ° 
ha > 
> 
0 ; 
s ond 
2 s 
be | a 
O 5 
Oo 


Operating Temperature T, ( ° C) Sink Current I sink (MA) 


F/V CONVERTER OUTPUT VOLTAGE vs F/V CONVERTER TRANSMISSION 
INPUT FREQUENCY CHARACTERISTICS 


Input 
Frequency 
fin, (HZ) 


F/V Converter Output Voltage Vo- (V) 


Voltage Vor (V) 


F/V Converter Output 


Time t (ms) 
Input Frequency F jw (Hz) 
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FUJITSU 


“nv 6=6MB4206 


PACKAGE DIMENSIONS 


8-LEAD PLASTIC SINGLE-IN-LINE PACKAGE 
(CASE No.: 


SIP-08P-M03) 


INDEX-1 


“244 + .010 
(6.20 + 0.25) 


+ .012 
.039 _ 0 


(0.99 * 9°) | | | 


+ .012 .020 + .003 
- (0.50 + 0.08) 


Dimensions in 
inches (millimeters) 


+ .006 + 0.15 
es 1774 "O44 (19.65 _ 9°36 ) 
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.128 + .010 
(3.25 + 0.25) 


a 


- 


,323 + .012 
(8.20 + 0.30) 
157 + .012 010 + .002 
(4.00 + 0,30) (0.25 + 0.05) 


ee. 


| ’ .100 (2.54) TYP 


$08010S-2C 


The Information contained In this document does not convey any ticense 
under the copyrights, patent rights, software rights or trademarks claimed 
by Fujitsu. Circult diagrams utilizing Fujitsu products are included as a 
means of illustrating typical applications. Complete information sufficient 
for construction purposes is not necessarily given. The information 
contained in this document has been carefully checked and is believed to be 
rellable. However, Fujitsu assumes no responsibility for inaccuracies, 
Fujitsu reserves the right to change products or specifications without 
notice. This document published by FUJITSU LIMITED, Tokyo, Japan. 
U.S.A. distribution by U.S. Technical Publications Department, Fujitsu 
Microelectronics, 3320 Scott Bivd. Santa Clara, CA 95054-3197. European 
distribution by Fujitsu Mikroelektronik GmbH, Arabella Center 9, OG/A, 
Lyoner Strabe 44-48 D~6000, Frankfurt 71, F.R. Germany. 
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MB4 207 DSTV82-061 


The Fujitsu MB4207 is a single-power-supply frequency to voltage 
converter with comparator. The MB4207 can operate stably to 
noisy signal due to using the charge pump driven by a schmitt 
trigger and flip-flop circuit. 


Comparator provides precise hysteresis output due to clamping at 
the reference voltage with zener diode. 


FEATURES 
* A RC pair provides the coefficient of the conversion : 
2 
Voz ° Vz°CreRe° FIN 


* Qutput is clamped at the built-in reference voltage 
(High-level) . 


* Positive-edge trigger frequency input 


PIN ASSIGNMENT 
(FRONT VIEW) 


Package Dimension F eewcemaa OuT 
(Unit : mm) 


+INC 
oo — x ei (eas -INC 


= = [sd Vor 


254 053 
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MB4 207 


BLOCK DIAGRAM 


TCF VOF-INC +INC OUT 


ABSOLUTE MAXIMUM RATING (Ta = 25°C) 


Supply Voitage | Vee | tte | 

Tare toe eg | tee [ee 
fererarree | | | 
Ca cH 
[rereiog teweratre |Top [eee | ve 
i a 


ee te SOmsec, R,=6802 
*e* Tac 85°C 
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MB4 207 


ELECTRICAL CHARACTERISTICS (Ta=25°C ,Vec=12V Rg =6808 ) 


Value 
Parameter Conditions Unit 
| Min. | Typ. | Max. 
Suuply Current Rs=02,Vec=4.8V | Icc | - | 3.0 | 5.0 | m 


5 [5 [0 | 


Reference Voltage 


Vec=l0 to 16 V 


v | High-Level x VIH ECEREIED 
Input 
Low-level 


Input Current 


ee Cr=0.1nF Rp=47ka | 

FIN Goetficient | rogue Ce CEN ee 
sperma) [fees] = | 
Hoe OF 
: Fl NE Vr00 EERE LS 

[current | tac, *| == 0-5 | 3 
; RuEeRE IBC 

Co Mod 
9 hire ce ee 
vitae Gain [Rw@ «AY | ‘foe | - | a 

iswwea | vor |= [oa foe | 

Output Voltage 
1,-0.4 vouc | $0 | 56 [58 |v 
Vouce1V tsi] 8 | | - | mt 


Note : *1 Vo=(2/3)-K*VzeCreRT- 
*2 At 50/100 Hz on the oe at 100 Hz 
*3 The current flows ourwards from IC. 


30 t+72 MO <Bd)AM 


3.0 tH 3 
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MB4 207 


APPLICATION EXAMPLE 


8-41 


Operating frequency of the comparator 
is provided by the following equations. 


foes ee 
' 2C:Re Rz TR ARs 
i. Ss. .__k Rs 
' 2CoRr Ri tReZRs 


Rin and Cry are needed when the input 
has chattering noise. 


MB4 207 


_ SUPPLY CURRENT/REFRENCE VOLTAGE VS. SUPPLY VOLTAGE 


Supply Current lec (mA) 


. 

Reference Voitage V7 (V) 3S ws 
c 4 
Pf 


Supply Current Jug (mA) 


Supply Voltage Ve. (V) 


OUTPUT CURRENT VS. AMBIENT TEMPERATURE 


Output Current Ig¢ (pA) 4 


Ambient Temp. Ta (°C) 
F/V CONVERTER OUTPUT VOLTAGE VS. INPUT FREQUENCY 


F/V Converter Output Vor (V) 


9 200 400 600 


Input Frequency fry (Hz) 
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MB4 207 


: | | 
ZENER CURRENT VS. REFERENCE VOLTAGE = red / S5C/ 


( 


Zener Current I, (V) 


eo LI T/T 
naese 


= as S7 
Reference Voltage Vz (V) 


LOW-LEVEL OUTPUT VOLTAGE VS. SINK CURRENT 


Low-Level Quxput Voltage (V) ou | | | 


Input Frequency fry (Hz) 


F/V Converter Output 
Voltage Vor (Vv) 


(a sec.) 


DSTV82-061 
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MB4 3458 


poten Quad Preamplifier IC nsTVe4 tee 
KAN for 


Vertex Time Projection Chamber Sensor 


The Fujitsu MB43458 is a quad preamplifier IC designed for Vertex Time 
Projection Chamber Sensor by Fujitsu 


BLOCK DIAGRAM 


INé 54 OUT4 Vee OUT3 B3 IN3 
. (oi Ts] 


1 : : 


1 : i 3 
IN] Bl OUT] GND UT2 52 IN2 


2 oman 


EQUIVALENT CIRCUIT (One Channel) 


Vcc 0 ; 
lke oe oa 
* 15k 215k Bs 290 100 


ns 


| 
| 


PIN ASSIGNMENT 
(TOP VIEW) 


INn 


CUTn 


Note — 
@&: Protection Diode 


Where n is 1, 2, 3 and 4, 
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MB4 3458 


ABSOLUTE MAXIMUM RAINGS (Tp=25°C) 


Power Supply Vcc 

Voltage 

Operating Ambient -20 to +75 

Temperature 

Storage Temperature TSTG -55 to +125 a 
Younted cm* ceramic board. 


RECOMMENDED OPERATING CONDITIONS 


pate | 
Parameter Symbo1] a eee 


Operating Anbien 
Temperature 
ELECTRICAL CHARACTERISTICS (Ta=25°C Vec=12V, Rs= 6802) 


Symbol] Unit 


Min, | rater 


Input Voltage See Fig.1 
| ig.1 


Jutput Voitage Sill 4. saad intel 6.7 V 


Conditions 


Parameter 


Bias Voltage See Fig.l VB Zed. if 2e9. te Oe.8 V 


ee ee 
re por 
Noise Voltage fq=1IMHz, Cin=25pF 20 nV/ 


EE 
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Impulse Noise Characteristics 


_-Cin=1000pF 


A — Cin=25pF 


Frequency (MHz) 


Random Noise Characteristics 


— Cin=1000pF 
= CinsZ opr 


tons, 


‘“ a % 
abet eye HES ee tes ine 


Frequency (MHz) 
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Fig. ] 


Fig.2 


Fig.3 


Input Pins: = 1,7,8,14 


Ice Output Pins: 3,5,10,12 
2k 2k ; 
Bias Pins : 2,6,9,13 


Note Fach channel has this 


circuit, 


iE Note :* ~ 


Ti 


Note : Each channel has the 
this circuit. 
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Input Voltage (mV) 


500 
: 50 100 
Output t (ns) 
Voltage 
(mV) 
100 
,Vec=12:0V | 
: IpF 
50 
a, Yr 


t (ns) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


.382(9.7) 


.409(10.4) 002(0.05) 


MIN 
(STAND OFF) 


008(0.2) 


291(7.4) 
'323(8.2) 260(6.6) 
197(5,0) -283(7.2) 


'220(5.6) 
.020(0.5) 
a { 007(0.18) 
| | S: ,012(0.3) MAX 
ae 0.7) 
| o24io.6r ( 027(0.68) 
0391.0) 
050(1.27)| 01410.35} = cot 13) 
TYP | "02210.55) 008(0.20) 
085(2.15) 


“MAX 


© 198. FUJITSU LIMITED F14003S-1C 
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arrears TS539-A873 


March 1987 
ne aaewes arc 


QUAD PREAMPLIFIER IC FOR VERTEX TIME PROJECTION CHAMBER 


The Fujitsu MB43468 is a Quad preamplifier IC designed 
for Vertex Time Projection Chamber. 


The basic circuit is a cascade amplifier with feedback. 


PLASTIC PACKAGE 
(FPT-14P-M01 ) 


PIN ASSIGNMENT 


(Top View) 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Perea aa TSE Ser PE 


NOTE: Permanent device damage may. occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


This device contains circuitry to protect the 
inputs against damage due to high static voit- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
circuit. 
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Fig.1- MB43468 EQUIVALENT CIRCUIT (1-CHANNEL) 


Protection Diode 
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RECOMMENDED OPERATING CONDITIONS 


TTS Ae MAR Ee °K FOR AE 


ELECTRICAL CHARACTERISTICS (Vcec=+8V, Ta=25°C) 


Vaiue 


Parameter eypol if eonaieion Min | Typ | Max _| 


aa a ae 7s 8 
[input vortage | Mr | oe | ore one |v 
foupuevortage | vo | fin faa tes |v 
[transresistance Gain | 1/gn [Trea | -2a_| -20 | a6 | aun 
Pe AP 
channel-to-channel Al/gm 100 


aaa. eae =5pF, freg=1MHz Pe an oT nV/VHz 


Output ee eee 
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Fig.2 -— TEST CIRCUITS 


Icc, Vi, Vo Vee 


ice‘ 


Input Pins: 1, 3, 5, 7 


14 13 12 11 10 9 8 
, Output Pins: 14, 12, 10, 8 


Vec 


1/gm, Al/gm 


1002 
Ty 


VN Vec 


502 


SpF 0.047pF 


| 502 
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ELECTRICAL CHARACTERISTICS CURVES 


Fig.3 - Gain vs. Frequency 


35 


am 0.1uF O.lpF 502 

faa) 

3 on 

= 

a 502 502 


30 \ 


00k 1M 10M 


Frequency (Hz) 


Fig.4 - Output Noise vs. Frequency 
0.047pF 502 


| 502 
tr 


5pF 


1.0 _Impulse Noise 


0.5 
Random Noise 


Output Noise (yVKHz) 


0.1 
- 100k 1M 10M 


Frequency (yz) 
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ELECTRICAL CHARACTERISTICS CURVES (Continued) 


Fig.5 - Input Voltage vs. Time 


Time (ns) 


: 10 «= 20 30 40 50 60 


-128 7 


Input Voltage (mV) 


Fig.6 — Output Voltage vs. Time 


SpF 0.047yF 502 
300 ¢ : : = | 


200 


Output Voltage (mV) 


100 


0 40 


Time (ns) 
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PACKAGE DIMENSIONS 


14-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-14P-M01) 


-382(9.7) 
| .409(10.4) | 


.002/0.05} 
| MIN 
(STAND OFF) 


.291(7.4) 
.323(8.2) .260(6.6) 
197(5.0) 283(7.2) 
220(5.6) 
ix 
7 
At Ke .012(0:3) 
. '028(0.7 
024(0.6P~4-- 7) 
"039(1.0) 
050(1.27) 01410.35) 005(0.13) 
TYP 02210.55) 008(0.20) 


.085(2.15) 
MAX 


© 198. FUJITSU LIMITED F140038-1C 
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.008 (0.2) 


.020(0.5) 


.007(0.18) 
MAX 
.027(0.68) 
MAX 


per MB47201 
“inc TS566-A878 


QUAD SPST BI-FET ANALOG SWITCH August 1987 


The Fujitsu MB47201 is a quad SPST (Single-pole Signal- 
Throw) BI-FET analog switch manufactured using Fujitsu 
Advanced Bipolar Technology. The MB47201 has four independent 
one-input one-output bi-directional analog switch which 
provides a constant resistance over the wide temperature 

and input voltage ranges. 

The logic level of its input is CMOS and TTL compatible and 
breake-before-make switching action can be surely operated. 


PLASTIC PACKAGE 
DIP-16P-M04 


« Low ON resistance : 110 2 typ. 
e Small temperature coefficient of ON resistance : 0.1 4/°C 


e Small supply voltage coefficient of ON resistance : 0.4%/V 


¢ High speed switching = 
PLASTIC PACKAGE 
e Break-before-make action : ton > torr FPT-16P—M02 


e Low leakage current : 0.1 nA 


e Logic Input level : CMOS/TTL 
PIN ASSIGNMENT 


e 


Compatible with DG201, LF11201, SW-0O1 


ABSOLUTE MAXIMIM RATINGS 
ce CoC 
fea [w [ 
(Between Vcc and Ver) 36 V 
paneer] [> 
(Between Vcc and GND) 

Power Dsspetion | fo | a 


NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data 
sheet. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 


| 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields. However, it is advised 
that normal precautions be taken to avoid 
application of any voltage higher than maxi- 
mum rated voltages to this high impedance 
Circuit. 
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Fig.1 - MB47201 BLOCK DIAGRAM 
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ELECTRICAL CHARACTERISTICS (Vcc=15V, Vee=-15V, Ta=25°C) 


ON Resistance VINA=OV, Ip=lmA Ld 110 


Va=0, Ip=100pA 


- = 
on pe 


ON Resistance Matching 


VINA Ip=1mA 
| ARon/R(Va=0) | <10% 


> 
3 
pet) 
—! 
oO 
Q 
ht 
3 
TO 
c 
ct 
<= 
o) 
ond 
ct 
m@ 
Ta) 
1] 


I 
W 
1 
— 
feos) 


IVal<10V, Ips1mA 
| ARQn/R(Va=0) | 


Va=0, Ip=100pA 


ON Resistance Distribution 
ON Resistance Coefficient 
with Temperature 
IsoFF 


Drain Current (OFF) Iporr 
OFF Isolation ISooFF 


Crosstalk Attenuation | Xcp 


INA [Vals10V 


=| 
> 


Mm > 
eo) 3 
Cc peu 
“S —_ 
(2) (oe) 
@m a 
(ep) eI 
Cc = 
-) xe) 
“$ Cc 
1) ct 
= 
ct P) 
Cc 
oN —$ 
© ie 
7 ~@ 
ma = 
Ne ct 


Vs=lOV ,Vp=-10V 


— | pH A 
3 3e 
> Br <= oe ~ 
oO 


Vg=10V , Vp=—-10V 


= 
> 


f=500kHz ,R| =6800 
f=500kHz, Rj =6802 


oo a) oO 
Sf a]: . om . 
O;fjo;lririoao aa > 


Vg=-5V, Ry =1kQ 


Vg=-SV, Ry =1kQ 


Break-before-make (ton to torF) | tBBM 


Ground Current Ienp 


= 
Va) 


28 he Ww 
© © jan) 
Oo oO © 
no) Oo =3 
“TI Tr nn 


Va=0 


Va=0 


RO 
on) 
! 
te ~~ | 


| 
roar 
=) 
wae sd 


3 
> 


~— 
oi 
C 


| 
on 
oO 

I 1 
wl w 

OT] w& 

3 3 
>| > 


Fig.2 - ton, tore MEASUREMENT CIRCUIT 


—5V 


Vcont. 
( =20ns 
tr S20ns pV ——~—— 
0V 
Vb Rt 
Vo= 
eae Ri+Ronx 
—5V (Vs) 


Va 
1.0Vrms 
500kHz 


Isgore: =20log (U* ‘] (dB) 


Fig.4 - XcH MEASUREMENT CIRCUIT 


1Vrms ss 


500kHz 
6802 


Crosstalk attenuation x.-= 20log ee 2) (aB) 


8-61 


TYPICAL CHARACTERISTICS CURVES 


Fig.5 - TURN ON/OFF TIME vs. - | 
g ANALOG INPUT VOLTAGE Fig.6 - TURN ON/OFF TIME vs. 
| TEMPERATURE 


TURN ON/OFF TIME ton- torr (ns) 


TURN ON/OFF TIME toy, topp (ns) 


ANALOG INPUT VOLTAGE Va (V) TEMPERATURE Ta (°c) 


Fig.7 - ON RESISTANCE vs. 
ANALOG INPUT CURRENT Fig.8 — ON RESISTANCE vs. 
ANALOG INPUT VOLTAGE 


ON RESISTANCE Ron (82) 


ON RESISTANCE Row (22) 


—~15 —~10 —5 0 5 10 15 
ANALOG INPUT CURRENT I, (mA) 


ANALOG INPUT VOLTAGE Va (VY) 
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Fig.9 - ON RESISTANCE vs. Fig.10 — ON RESISTANCE vs. 
TEMPERATURE POWER SUPPLY VOLTAGE 


ON RESISTANCE Roy (2) 
ON RESISTANCE Roy (2) 


° 
TEMPERATURE Ta (°C) POWER SUPPLY VOLTAGE Voc (V) 


Fig.12 - LEAK CURRENT vs. 


Fig.11 - OFF ISOLATION/CROSSTALK ATTENUATION TEMPERATURE 


vs. FREQUENCY 


LEAK CURRENT I, cay (PA) 


CROSSTALK ATTENUATION Xcy (dB) 


OFF ISOLATION Igor (dB) 


— 30 0 25 50 85 
FREQUENCY f (Hz) 


TEMPERATURE Ty (°C) 
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PACKAGE DIMENSIONS 


16-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-16P-M04). 


INDEX-1 


770*-008 +0.2 .010+.002 
~1012 119.55"9°3) - (0.25+0.05) | 
+.012 


03975 
.050(1.27)MAX (0.99*0.3) 


| .172(4.36)MAX 
.118 (3.0) MIN 
.100(2.54)TYP| | | .018+.003 _ 
: (0.46+ 0.08) 


.020(0.51)MIN 


Dimensions in 
inches (millimeters) 


i +0.3 
7.52°9>) 


© FUJITSU LIMITED 1986 D16033S-2C 


16-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-16P-MO02) 


+.010 
-400_'o08 004505 
(10,1572-2> } +0.1. ) 
-0.20 (0.17 505 


(STAND OFF) 
Detail of ““A’’ part 


ae .008(0.20) 
.307+.016 | 


(7.840.4) ——t 


.209+.012 | econ 


(5.3+0.3) 
.020(0.50) 


.007(0.18) 
.020+.008 | MAX 
=a (0.5+0.2) 027(0.68) 
+.002 


006 _ ‘993 


+0.05 
(0.15 0:02) 


,018+,004 
(0.45+ 0.1) 


.085(2.15)MAX 


.031+.008 
(0.8+0.2) 


Dimensions in 
© FUJITSU LIMITED 1986 F 16005S-3C inches (millimeters) 
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Section 9 


Ordering 
Information 


Ordering Information 


Linear Products by Part Number 


Ordering Information 


Product Marking 


Part Number 
(See Ordering Codes below) 


Fujitsu Logo 


Date Code Control Code 
ZZ —— year (for Fujitsu internal use only) 
XX —— week number 


Ordering Codes 
MB XXXXX -N 


P -YYY 
| He Shipping/Auto Insertion Style (When applicable) 
Package Code (See Package Codes below) 


Performance Variant (N = Integer 1-9) 
Device Type 


Manufacturer Designator 
MB __sODevice type is Fujitsu Internal Number 


Note: Regarding ordering code, please contact your Fujitsu Sales Office for more information. 


Package Codes 


i aK 


Single In-line, Straight Leads 


Single In-line, Zig-zag Leads PSZ 


Linear Products by Part Number 


with Second Source Cross References 


Part Number 
MB3106 
MB3110A 
MB3501 


MB3603 
MB3604 


MB3607 


MB3609 


MB3614 


MB3615 


MB3714A 
MB3715A 
MB3722 


MB3730A 
MB3731 
MB3732 


MB3733 
MB3734 
MB3735 


MB3736 — 


MB3737 


_ MB3752 


MB3756 
MB3759 


MB3761 


MB3763 


Package 
PS 
PS 


P 
PF 


PS 


PS 
PS 


Pins 


12 


12 


oan a 


Description Alternate Source 


Dual Low Noise Pre-Amp 
Dual Control Amplifier 
Wide Band Video Amplifier 


High Gain Op Amp A741 


High Frequency Op Amp 


Dual Op Amp MC1458 
High Gain Op Amp LM741 
Quad Operational Amplifier LM324 
Quad Operational Amplifier MC3303 


6W Audio Power Amplifier 
6W Audio Power Amplifier 
5.8W Dual Audio Power Amplifier 


14W BTL Audio Power Amplifier 
18W BTL Audio Power Amplifier 
14W BTL Audio Power Amplifier 


20W BTL Audio Power Amplifier 
14W BTL Audio Power Amplifier 
20W BTL Audio Power Amplifier 


15W BTL Audio Power Amplifier 


25W BTL Audio Power Amplifier 


Series Voltage Regulator A723 


Series Voltage Regulator, 3 Outputs 
Pulse Width Control Circuit TL494 


Voltage Detector 


Bi-Directional Motor Driver 
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Section 
Sect 3. 
Sect 3. 
Sect 8. 


Sect 1. 


Sect 1. 


Sect 1. 


Sect 1. 


Sect 1. 


Sect 1. 


Sect 3. 
Sect 3. 
Sect 3. 


Sect 3. 
Sect 3. 
Sect 3. 


Sect 3. 
Sect 3. 
Sect 3. 


Sect 3. 


Sect 3. 


Sect 4. 


Sect 4. 
Sect 4. 


Sect 4. 


Sect 5. 


Audio 
Audio 
Other Analog Products 


Operational Amplifiers 


Operational Amplifiers 


Operational Amplifiers 


Operational Amplifiers 


Operational Amplifiers 


Operational Amplifiers 


Audio 
Audio 
Audio 


Audio 
Audio 
Audio 


Audio 
Audio 
Audio 


Audio 


Audio 


Power Supply Control 


Power Supply Control 
Power Supply Control 


Power Supply Control 


Motor Driver 


Linear Products by Part Number 


with Second Source Cross References (Continued) 


Part Number Package Pins Description Alternate Source Section 
MB3764 P 16 9-Level Detector & D. for Level Meter Sect 8. Other Analog Products 
MB3769 P 16 High Speed PWM Control Circuit Sect 4. Power Supply Control 
PF 16 
MB3771 P 8 Power Supply Monitor Sect 4. Power Supply Control 
PF 8 
PS 8 
MB3773 P 8 Power Supply Monitor w/Timer ; Sect 4. Power Supply Control 
PF 8 
PS 8 
MB3854 P 8 Bi-Directional Motor Driver Sect 5. Motor Driver 
PF 8 
MB4001 P 8 High Speed Comparator A710 Sect 2. Comparators 
PF 8 
MB4002 P 8 High Speed Comparator ptA710 (Impr) Sect 2. Comparators 
PF 8 
MB4051 M 42 8-Ch 10-Bit A/D Converter Sect 7. Data Conversion A/D 
MB4052 M 16 4-Ch 8-Bit A/D Converter TLSO7C Sect 7. Data Conversion A/D 
Cc 16 
PF 16 
MB4053 M 16 6-Ch 8-Bit A/D Converter Sect 7. Data Conversion A/D 
Z 16 
PF 16 
MB4056 P 20 8-Ch 8-Bit A/D Converter Sect 7. Data Conversion A/D 
Z 20 
MB4063 M 16 6-Ch 8-Bit ADC Subsystem MC14443 Sect 7. Data Conversion A/D 
Z 16 
PF 16 
MB4072 M 16 8-Bit Multiplying D/A Converter DACO08 Sect 7. Data Conversion A/D 
Z 16 
PF 16 
MB40176 P 28 6-Bit A/D, D/A Comb. Conv., Sect 7. Data Conversion 
PF 28 Video A/D, D/A 
MB40576 P 16 6-Bit Ultra-High Speed Sect 7. Data Conversion A/D 
PF 16 
MB40547-7 cc 24 8-Bit Ultra-High Speed A/D, 1 LSB Sect 7. Data Conversion A/D 
MB40547-8 CC 24 8-Bit Ultra-High Speed A/D, 1/2 LSB Sect 7. Data Conversion A/D 
MB40578 P 22 8-Bit Ultra-High Speed A/D, 0.2% 1 in Sect 7. Data Conversion A/D 
MB40578-7 P 22 8-Bit Ultra-High Speed A/D, 0.4% 1 in Sect 7. Data Conversion A/D 
MB40748-8 Z 24 10-Bit High Speed D/A Converter Sect 7. Data Conversion A/D 
MB40748-9 Z 24 10-Bit High Speed D/A Converter Sect 7. Data Conversion A/D 
| 
MB40776 P 16 6-Bit High Speed D/A Converter Sect 7. Data Conversion A/D } 
PF 16 ! 
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Linear Products by Part Number 


with Second Source Cross References (Continued) 


Part Number Package Pins Description Alternate Source Section 
MB40778 P 18 8-Bit High Speed D/A Converter Sect 7. Data Conversion A/D 
MB40788 Z 24 10-Bit Ultra-High Speed D/A Converter Sect 7. Data Conversion A/D 
MB40874 P 20 4-Bit D/A with RAM Sect 7. Data Conversion A/D 
Zz 20 
MB40978 M 42 8-Bit, GOMHz 3-Ch D/A Converter, RGB Sect 7. Data Conversion A/D 
PF 44 
MB412 P 14 Dual Diff. Line Drv. w/3S Sect 8. Other Analog Products © 
MB413 Cc 16 Quad Diff. Line Rec. w/3S Sect 8. Other Analog Products 
MB4104 P 16 FM Stereo Multiplex Demodulator Sect 3. Audio 
MB4105 P 16 FM Stereo Multiplex Demodulator Sect 3. Audio 
MB4107 M 24 Floppy Disk VFO Sect 6. Disk Drive 
PF 24 
MB4108A M 24 Floppy Disk VFO Sect 6. Disk Drive 
PF 24 
MB4111 Z 24 Magnetic Disk Head Amp, SS1104 Sect 6. Disk Drive 
CF 24 4-Ch, 35V/V 
MB4112 Z 24 Magnetic Disk Head Amp, SS1105 Sect 6. Disk Drive 
CF 24 4-Ch, 9V/V 
MB4113 Zz 24 Magnetic Disk Head Amp, Sect 6. Disk Drive 
CF 24 4-Ch, 35V/V 
MB4117-4 P 22 Magnetic Disk Head Amp, SSI117 Sect 6. Disk Drive 
CF 24 4-Ch, 110V/V 
PF 24 
MB4117-6 CF. 28 Magnetic Disk Head Amp, SSI117 Sect 6. Disk Drive 
P 28 6-Ch, 110V/V 
MB4118-4 | P 24 Magnetic Disk Head Amp, $S!I118 Sect 6. Disk Drive 
CF 24 4-Ch, 110V/V 
PF 24 | 
MB4118-6 P 28 Magnetic Disk Head Amp, SS1118 Sect 6. Disk Drive 
CF 28 6-Ch, 110V/V . 
MB4204 P 14 Quad Comparator LM339 Sect 2. Comparators 
PF 14 
MB4205 PS 8 High Power Comparator Sect 2. Comparators — 
MB4206 M 8 Frequency-to-Voltage Converter Sect 8. Other Analog Products 
P 8 
MB4207 M 8 Frequency-to-Voltage Converter Sect 8. Other Analog Products 
P 8 | 
MB4313 Z 16 Read/Write Bus Driver/Receiver Sect 6. Disk Drive 
MB4316 Z 16 Driver/Receiver Disk Head Amp Sect 6. Disk Drive 
MB4319 Z 16 Peak Detector for Head Posn. Ctrl Sect 6. Disk Drive 
MB43458 PF 14 Quad Preamplifier IC Sect 8. Other Analog Products 
MB43468 PF 14 Quad Preamplifier IC Sect 8. Other Analog Products 


9-4 


Linear Products by Part Number 


with Second Source Cross References (Continued) 


Part Number 


MB47082 


MB47201 


MB47358 


MB47393 


MB47833 


MB87020 


MB88301A 


Package 


P 
PF 
PS 


Pins 


Description 


J-FET Operational Amplifier 


Quad SPST BI-FET Analog Switch 


Dual Operational Amplifier 


Dual Comparator 


Low Noise Dual Operational AMP 


16-Bit A/D, D/A Comb, Conv., 
Audio 


Alternate Source 


TLO82 


LM358 


LM393 


LM833 


13-Bit x 1-Ch, 6-Bit x 3-Ch D/A Converter 
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Section 


Sect 1. Operational Amplifiers 


Sect 8. Other Analog Products 


Sect 1. Operational Amplifiers 


Sect 2. Comparators 


Sect 1. Operational Amplifiers 


Sect 7. Data Conversion 
A/D, DA 


Sect 7. Data Conversion D/A 


FUJITSU 
Linear Products Data Book 


This Page Intentionally Left Blank 
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Section 10 


Sales and 
Distributors 
Locations 


Fujitsu—Worldwide Suppliers of Communications 
and Electronics Equipment 

Headquarters Locations—Worldwide 

Sales Office Locations—USA 


Representatives—USA, Canada, Mexico 
Distributors—USA, Canada 

Sales Office Locations—Europe 
Representative—Europe 
Distributors—Europe 


Fujitsu Limited 


Fujitsu Limited, headquartered near Tokyo, Japan, is the largest 
supplier of computers in Japan and is among the top ten 
companies operating in Japan. Fujitsu is also one of the world’s 
largest suppliers of telecommunications equipment and semicon- 
ductor devices. 


Established in 1935 as the Communications Division spinoff of 
Fuji Electric Company Limited, Fujitsu Limited, in 1985, cele- 
brated 50 years of service to the world through the development 
and manufacture of state-of-the-art products in data processing, 
telecommunications and semiconductors. 


Fujitsu has five plants in key industrial regions in Japan covering 
all steps of semiconductor production. Five wholly owned 
Japanese subsidiaries provide additional capacity for production 
of advanced semiconductor devices. Two additional facilities 
operate in the U.S. and one in Europe to help meet the growing 
worldwide demand for Fujitsu semiconductor products. 


Fujitsu Microelectronics, Inc. 


Fujitsu Microelectronics, Inc., with headquarters in San Jose, 
California, was established in 1979 as a wholly-owned Fujitsu 
subsidiary for the marketing, sales, and distribution of Fujitsu 
integrated circuit and component products. Since 1979, FMI has 
grown to include: one R&D division, two marketing divisions, two 
manufacturing divisions and a subsidiary. FMI offers a complete 
array Of semiconductor products for its customers. 


The R&D Division, APD (Advanced Products Division), using 
U.S.-based engineering, has jointly developed RISC for Sun 
Microsystems and Ethernet®, a chip set used in local area 
networks. APD also markets AFP, an adaptive filter processor, 
and EtherStar®, the first VLSI device to integrate both StarLAN@ 
and Ethernet protocols into one device. 


The Microwave and Optoelectronics Division markets GaAs, 
FETSs, and FET power amplifiers, lightwave and microwave 
devices, optical devices, emitters, and Sl transistors. The 
second marketing division, and the largest FMI division, is ICD 
(Integrated Circuits Division). 


Memory and programmable devices marketed by ICD include: 
DRAMs, EPROMs, EEPROMs, NOVRAMs, CMOS Masked ROMs, 
bipolar PROMs, CMOS SRAMs, ECL RAMs, STRAMs (the first 
Self-timed RAM), high speed ECL Logic, Linear ICs and 
transistors. 


ASIC products offered by ICD include: bipolar Gate Arrays and 
CMOS Gate Arrays and Standard Cells. Customer support and 
customer CAE training for ASIC designs is available through 
FMI’s five design centers: San Jose, Dallas, Atlanta, Chicago, 
and Boston with a sixth design center planned for Newport 
Beach. 
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Microcomputer and communications products offered by ICD 
include: 4-bit MCUs, 8- and 16-bit MPUs, SCSI and controllers, 
DSPs, prescalers, and PLLs. 


FMI’s manufacturing divisions are in San Diego, California and 
Gresham, Oregon. The San Diego Manufacturing Division 
assembles and tests memory devices. In. 1988, FMI opened the 
Gresham Manufacturing Division to manufacture ASIC products. 

This facility, when completed, will have one million square feet 

. manufacturing—the nee Fujitsu manufacturing plant outside 
apan. 


FMI’s subsidiary, Fujitsu Components of America, markets 
connectors, keyboard, plasma displays, relays, and hybrid |Cs. 


Fujitsu Mikroelektronik GmbH (European Sales Center) 


Fujitsu Mikroelektronick GmbH (FMG) was established in June, 
1980, in Frankfurt, West Germany, and is a totally owned 
subsidiary of Fujitsu Limited, Tokyo. FMG is the sole representa- 
tive of the Fujitsu Electronic Device Group in Western Europe. 
The wide range of IC products, LSI memories and, in particular, 
gate arrays are noted throughout Western Europe for design 
excellence and unmatched reliability. Five branch offices to 
support Fujitsu’s semiconductor operations are located in 
Munich, London, Paris, Stockholm, and Milan. 


Fujitsu Microelectronics Ireland, Ltd (European Production Center) 


Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 
1980 in the suburbs of Dublin as Fujitsu’s European Production 
Center for integrated circuits. FME supplies 64K/256K DRAMs, 
64K CMOS/NMOS EPROMs, 256K EPROMs, and other LSI 
memory products. 


Fujitsu Microelectronics, Ltd (European Design Center) | 


Fujitsu Microelectronics, Ltd., Fujitsu’s European VLSI Design 
Center, opened in October of 1983 in Manchester, England. The 
Design Center is equipped with a highly-sophisticated CAD 
system to ensure fast and reliable processing of input data. An 
experienced staff of engineers is available to assist in all phases 
of the design process. 


Fujitsu Microelectronics Pacific Asia Ltd. (Asian/Oceanian Sales Centre) 


Fujitsu Microelectronics Pacific Asia Ltd. (FMP) opened in August 
1986 in Hong Kong as a wholly-owned Fujitsu subsidiary for sales 
of electronic devices to Asian and Southwest Pacific markets. 


g@@ 


Ethernet is a registered trademark of Xerox Corporation. ® EtherStar is a trademark: of Fujitsu Microelectronics, Inc. 
StarLAN is a trademark of AT&T. 
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Mi Headquarters Locations - Worldwide 


WORLD HEADQUARTERS 
Fujitsu Limited 
Furukawa Sogo Blidg., 6-1 
Marunouchi 2-chrome, Chiyoda-ku 
Tokyo 100, Japan 
Tel: 011-81-3-216-3211 
FAX: 781-222-4361 

2224361 FT TOR J 


NORTH/SOUTH AMERICAN HEAD- 
QUARTERS 


Fujitsu Microelectronics, Inc. 


3545 North First Street 

San Jose, CA. 95134-1804 
Tel: (408) 922-9000 | 
FAX: (408) 432-9045 
TWX: 910-671-4915 


EUROPEAN HEADQUARTERS 
Fujitsu Mikroelektronik GmbH 


Arabella Centre 9, OG./A 

Lyoner Strasse 44-48 D-6000 
Frankfurt am Main 71, F.R. Germany 
Tel: 069-66320 

Telex: 411963 

FAX: 069-6632122 


Mi Sales Office Locations - USA 


Northern California 

Fujitsu Microelectronics, Inc. 
10600 N. DeAnza Blvd. 

Suite 225 

Cupertino, CA 95014 

Tel: (408) 996-1600 #03 
FAX: (408) 725-8746 

TWX: 6717711 


Southern California 

Fujitsu Microelectronics, Inc. 
840 Newport Center Drive #460 
Newport Beach, CA 92660-6323 
Tel: (714) 720-9688 #09 

FAX: (714) 720-9496 

TWX: 910-595-1587 

San Diego 

Fujitsu Microelectronics, Inc. 
§330 Carroll Canyon road, Suite 206 
San Diego, CA 92121 

Tel: (619) 452-3717 

FAX: (619) 587-0507 


Atlanta 

Fujitsu Microelectronics, Inc. 
3500 Parkway Lane, Suite 210 
Norcross, GA 30092 

Tel: (404) 449-8539 #00 
FAX: (404) 441-2016 

TWX: 810-766-4542 


Boston 


Fujitsu Microelectronics, Inc. 

75 Wells Avenue, Suite 5 
Newton Centre, MA 02159-3251 
Tel: (617) 964-7080 #01 

FAX: (617) 964-3301 

TWX: 710-335-7701 


Chicago 

Fujitsu Microelectronics, Inc. 
One Pierce Place, Suite 910 
Itasca, IL 60143-2681 

Tel: (312)250-8580 #04 
FAX: (312) 250-8591 

Telex: 210167 


Dallas 


Fujitsu Microelectronics, Inc. 
14785 Preston Road, Suite 670 
Dallas, TX 75240 

Tel: (214) 233-9394 #05 

FAX: (214) 386-7917 

TWX: 910-867-9434 


Portland * 


Cupertino 


Newport Beac 
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ASIAN/PACIFIC HEADQUARTERS 


Fujitsu Microelectronics 
Pacific Asia Limited 


805 Tsim Sha Tsui Centre 
West Wing, 66 

Mody Road, Kowloor 
Hong Kong 

Tel: 852-3-732-0100 
Telex: 31959 FUJIS HX 


Minneapolis 


Fujitsu Microelectronics, Inc. 
3460 Washington Drive, Suite 209 
Eagan, MN 55122-1303 

Tel: (612) 454-0323 #07 


FAX: 


TWx: 


(612) 454-0601 
910-576-0223 


New York 


Fujitsu Microelectronics, Inc. 
601 Veterans Memorial Highway 
Suite P 
Hauppauage, NY 11788-1054 
Tel: (516) 361-6565 #08 


FAX: 


TWX: 


(516) 361-6480 
510-227-1049 


Oregon 


Fujitsu Microelectronics, Inc. 

5285 SW Meadows Road, Suite 222 
Lake Oswego, OR 97035-9998 
Tel: (503) 684-4545 #10 

(503) 684-4547 


FAX: 


Boston 
New York 


Mi Representatives - USA, Canada, Mexico 


Alabama. 


The Novus Group, Inc. 
2905 Westcorp Blvd. 
Suite 120 

Huntsville, AL 35805 
Tel: (205) 534-0044. 
FAX: (205)-534-0186 
TWX: 62849023 . 


Arizona. 


Thom Luke Sales 
2940 North 67th Place 
Suite H 

Scottsdale, AZ 85251 
Tel: (602) 941-1901 
FAX: (602) 941-4127 
TWX: 910-950-1166 


Thom Luke Sales 

261 N. Jacs Place 
Tucson, AZ 85748 
Tel: (602) 886-0189 
FAX: (602) 722-3683 


California 


Harvey King, Inc. 

6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619) 587-9300 
FAX: (619) 587-0507 
TWX: 910-380-3305 


Hi-Tech Rep Company 
31332 Via Colinas 

Suite 109 a 

Westlake Village, CA 91362 
Tel: (818) 706-2916 

FAX: (818) 706-2178 
TWX: 910-380-3055 


Hi-Tech Rep Compnay 
1111 El Camino Real, 
Suite 104 

Tustin, CA 92680 

Tel: (714) 730-9561 
FAX: (714) 730-9585 
TWX: 510-100-0890 


Norcomp, Inc. 

3350 Scott Bivd. 

Santa Clara, CA 95054 
Tel: (408) 727-7707 
FAX: (408) 986-1947 
TWX: 510-600-1477 


Norcomp 

12977 Brummer Way 
Grass Valley, CA 95949 
Tel: (916) 268-3551 
FAX: (916) 268-3530 


Colorado 


Front Range Marketing 
3100 Arapahoe Road 
Suite 404 

Boulder, CO 80303 
Tel: (303) 443-4780 
FAX: (303) 447-0371 
TWX: 910-940-3442 


Connecticut 


Conntech Sales, Inc. 
182 Grand Street 
Suite 324 

Waterbury, CT 06702 
Tel: (203) 754-2823 
FAX: (203) 573-0538 


Florida 


Semtronic Associates, Inc. 
657 Maitland Avenue 
Altamonte Springs, FL 32701 
Tel: (305) 831-8233 

FAX: (305) 831-2844 

TWX: 810-854-0321 © 


Semtronic Associates, Inc. 
1467 S. Missouri Avenue 
Clearwater, FL 33516 
Tel: (813) 461-4675 
FAX: (813) 442-2234: 


Semtronic Associates, Inc. 
3471 N.W. 55th Street 

Ft. Lauderdale, FL. 33309 
Tel: (305) 731-2484 
FAX: (305) 731-1019 


Georgia 


The Novus Group, Inc. 
4556 Canda Drive 
Lilburn, GA 30247 
Tel: (404) 381-1015 
FAX: (404) 381-1745 
TWX: 910-380-6330 


lowa 


Electromec Sales 

1500 2nd Avenue 

Suite 205 

Cedar Rapids, IA 52403 
Tel: (319) 362-6413 
TWX: 910-525-1342 
FAX: 319-362-6535 


Associated Electronic Marketing 
4001 Shady Oak Drive 

Marion, IA 52302 

Tel: (319) 377-1129 
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Idaho 


Cascade Components 
2710 Sunrise Rim Road 
Suite 130 

Boise, ID 83705 

Tel: (208) 343-9886 
FAX: (208) 343-9887 


Wlinois . 


Beta Technology 

501 Mitchell Road 
Glendale Heights, IL 60139 
Tel: (312) 790-9886 
FAX: (312) 790-4078 


Indiana 

Fred Dorsey & Associates 
3518 Eden Place 

Carmel, IN 46032 

Tel: (317) 844-4842 
FAX: (317) 844-4843 


Fred Dorsey & Associates © 
6916 Mohican Trail 

Fort Wayne, IN 46808 

Tel: (219) 436-1947 

FAX: (219) 436-1947 


Kansas 


Associated Electronic Marketing 
10111 Santa Fe Drive 

Suite 18 

Overland Park, KS 66212 

Tel: (913) 541-8431 

FAX: 913-888-0136 


Kentucky 

Fred Dorsey & Associates 
Route 1 

Box 326C 

Jamestown, KY 42629 
Tel: (502) 343-4624 


Maryland 


Arbotek Associates 
102 W. Joppa Road 
Towson, MD 21204 
Tel: (301) 825-0775 
FAX: (301) 337-2781 
TWX: 710-862-1874 


Massachusetts 


Mill-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel: (617) 932-3311 
FAX: (617) 932-0511 
TWX: 710-332-0077 


Com-Tek Sales, Inc. 
40053 Crosswinds 
Novi, MI 48050 

Tel: (313) 344-1409 


Mi Representatives - USA, Canada, Mexico (Continued) 


Michigan 


Com-Tek Sales, Inc. 
285 James Street 
Suite E 

Holland, MI 49424 
Tel: (616) 399-7273 
FAX: (616) 399-9579 


Minnesota 


Electromec Sales 
1601 E. Highway 13 
Suite 200 

Burnsville, MN 55337 
Tel: (612) 894-8200 
FAX: (612) 894-9352 
TWX: 910-576-0232 


Missouri 


Associated Electronic Marketing 
1810 Craig Road 

Suite 102 

St. Louis, MO 63146 

Tel: (314) 576-4111 

FAX: 314-576-4159 

TLX: 62902803 


New Jersey 


BGR Associates 
Evesham Commons 
525 Route 73, Ste 100 
Marlton, NJ 08053 
Tel: (609) 983-1020 
FAX: (609) 983-1879 
TWX: 710-940-1358 


Technical Applications Marketing 
91 Clinton Road 

Suite 1D 

Fairfield, NJ 07006 

Tel: (201) 575-4130 

FAX: (201) 575-4563 

TWX: 62327040 


New Mexico 


FP Sales 

3817 Hawkins, NE 
Albuquerque, NM 87109 
Tel: (505) 345-5553 
TWX: (510) 101-2435 


New York 


Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315) 682-8885 
FAX: (315) 682-2277 
TWX: 910-997-1313 


Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837-5430 
FAX: (716) 837-0662 
TWX: 910-380-2126 


North Carolina 


The Novus Group, Inc. 
5337 Trestlewood Lane 
Raleigh, NC 27601 

Tel: (919) 833-7771 
FAX: (919) 856-1644 
TWX: 510-600-0558 


Ohio 


J.R. Thornberry Company 
32915 Aurora Road 

Solon, OH 44139 

Tel: (216) 248-4995 
FAX: 216-248-0026 


J. R. Thornberry Company 
2145 Shawnmont Court 
Dublin, OH 43017 

Tel: (614) 792-5171 


Oregon 


L-Squared Limited 

15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 

Tel: (503) 629-8555 
FAX: (503) 645-6196 
TWX: 910-464-0015 


Texas 


Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214) 387-3601 
FAX: (214) 387-3615 
TWX: (910) 860-5158 


Technical Marketing, Inc. 
2901 Wilcrest Drive 

Suite 139 

Houston, TX 77042 

Tel: (713) 783-4497 
FAX: (713) 783-5307 
TWX: 510-100-9699 


Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 

Round Rock, TX 78681 
Tel: (512) 244-2291 
FAX: (512) 338-1596 
TWX: 62923437 
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Utah 


Front Range Marketing 
7050 Union Park Center 
Suite 440 

Midvale, UT 84047 
Tel: (801) 566-2500 
FAX: (801) 566-2951 


Virginia 


Arbotek Associates 
2201 Angus Road 

Suite 14 

Charlottsville, VA 22901 
Tel: (804) 971-5736 


Washington 


L-Squared Limited 
105 Central Way 
Suite 203 

Kirkland, WA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 


L-—Squared Limited 
105 Central Way 
Kirkland, WA 98033 
Tel: (206) 827-8555 
FAX: (206) 828-6102 


Wisconsin 


Beta Technology 

9401 W. Beloit Street, 
Suite 304C 
Milwaukee, WI! 53227 
Tel: (414) 543-6609 


Puerto Rico 


Semtronic Associates 
Mercantil Plaza Building 

Suite 816 

Hato Rey, Puerto Rico 00918 
Tel: (809) 766-0700 

FAX: (809) 763-8071 


Canada 


Pipe Thompson Limited 
5468 Dundas Street W. 
Suite 206 

Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 


Pipe Thompson Limited 
RR2 North Gower 
Ottawa, Ontario KOZ 2T0 
Tel: (613) 258-4067 


MM Representatives - USA, Canada, Mexico (Continued) 


Mexico 

Panamtek 

Cienfuegos #651 

Col. Lindquista 

07300 Mexico, D.F. 
Tel: (1152) 5586-84 
TWX: 1773470 ONVIME 


Panamtek 

Av. Union No. 163-402 

Sector Juarez 

44100 Guadalajara, Jal. 

Tel: (1152) 3-630-3029 or 3-630-3115 
FAX: (1152) 3-630-3115 

TWX: 1773470 ONVIME 
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M@ Distributors - USA , Canada 


Alabama 

Marshall Industries 

3313 S. Memorial Highway 
Suite 121 

Huntsville, AL 35801 

(205) 881-9235 


Arizona 

Insight Electronics 

1525 W. University Drive 
Suite 105 

Tempe, AZ 85281 
(602) 829-1800 


Marshall Industries 
835 W. 22nd Street 
Tempe, AZ 85281 
(602) 968-6181 


California 

Image Electronics 
1342 Bell Ave. 
Tustin, CA 92680 
(714) 259-0900 


Image Electronics 
5310 Derry, Unit X 
Agoura, CA 91301 
(818) 707-0911 


Insight Electronics 
3505 Cadillac Ave. 
Suite EL 

Costa Mesa, CA 92626 
(714) 556-6890 


Insight Electronics 
28035 Dorothy Drive 
Suite 220 

Agoura, CA 91301 
(818) 707-2100 


Insight Electronics 
6885 Flanders Drive 
Suite G 

San Diego, CA 92121 
(619) 587-0471 


Marshall Industries 
9674 Telstar Ave. 
El Monte, CA 91731 
(818) 442-7204 


Marshall Industries 

336 Los Coches Street 
Milpitas, CA 95035 
(408) 942-4600 


Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818) 407-4146 


Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714) 660-0951 


Marshall Industries 

3039 Kilgore Ave. 

Rancho Cordova, CA 95670 
(916) 635-9700 


Merit Electronics 
2362A Qume Drive 
San Jose, CA 95131 
(408) 434-0800 


Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619) 453-8430 


Western Microtechnology 
1637 North Brian 
Orange, CA 92667 
(714) 637-0200 


Western Microtechnology 
12900 Saratoga Ave. 
Saratoga, CA 95070 
(408) 725-1660 


Western Microtechnology 
28720 Roadside Drive 
Suite 175 

Agoura Hills, CA 91301 
(818) 356-0180 


Marshall Industries 

10105 Carroll Canyon Road 
San Diego, CA 92131 

(619) 578-9600 


Colorado 

Marshall Industries 
12351 Grant Road 
Suite A 

Thornton, CO 80241 
(303) 451-8383 


Connecticut 

Marshall Industries 

20 Sterling Barnes Park N. 
Wallingford, CT 06492 
(203) 265-3822 
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Milgray 

378 Boston Post Road 
Orange, CT 06477 
(203) 795-0711 


Florida 

Etek Electronics 
1490 N.W. 79th Ave. 
Miami, FL 33126 
(305) 593-1188 


Marshall Industries 
4205 34th Street, SW 
Orlando, FL 32805 
(305) 841-1878 


Marshall Industries 

2700 W. Cypress Creek 
Ft. Lauderdale, FL 33309 
(305) 977-4880 


Milgray 

1850 Lee Road 

Suite 104 

Winter Park, FL 32789 
(305) 647-5747 


Reptron 

33320 N.W. 53rd Street 
Suite 206 

Ft. Lauderdale, FL 33309 
(305) 735-1112 


Reptron 

14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 


Marshall Industries 

2700 W. Cypress Creek Road 
Suite C106 

Ft. Lauderdale, FL 33309 
(305) 977-4880 


Georgia 

Marshall Industries 
5300 Oakbrook Pkwy 
Suite 146 

Norcross, GA 30093 
(404) 923-5750 


Milgray 

17 Dunwoody Park 
Suite 102 

Atlanta, GA 30338 
(404) 393-9666 


Marshall Industries 
1261 Wiley Road 

Suite F 

Schaumburg, IL 60195 
(312) 490-0155 


Mi Distributors - USA, Canada (Continued) 


Reptron 


3040 N. Business Park Drive 


Suite H 
Norcross, GA 30071 
(404) 446-1300 


Illinois 

Classic Components 
3336 Commercial Ave. 
Northbrook, IL 60062 
(312) 272-9650 


Milgray 

765 Route 83 

Suite 123 
Burnsville, IL 60106 
(312) 350-0490 


Indiana 

Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297-0483 


lilinois 

Reptron Electronics 
1000 E State Hwy 
Suite K 

Schaumburg, IL 60173 
(312) 882-1700 


Kansas 

Marshall Industries 
8321 Melrose Drive 
Lenexa, KS 66214 
(913) 492-3121 


Milgray 

6901 W. 63rd Street 
Overland Park, KS 66202 
(913) 236-8800 


Maryland 

Marshall Industries 

8445 Helgerman 
Gaithersburg, MD 20877 
(301) 840-9450 


Milgray 

11820 Parklawn Dr. 
Rm 102 

Rockville, MD 20852 
(301) 468-6400 


Vantage Electronics 


6925 R. Oakland Mills Road 


Columbia, MD 21045 
(301) 720-5100 


Massachusetts 
Interface Electronics 
228 South Street 
Hopkinton, MA 01748 
(617) 435-6858 


Milgray 

79 Terrace Hall Ave. 
Burlington, MA 01803 
(617) 272-6800 


Western Microtechnology 


20 Blanchard Road 9 Corp. PL 


Burlington, MA 01803 
(617) 229-2815 


Michigan 

Calder Electronics 

4245 Brockton Drive, S.E. 
Grand Rapids, MI 49508 
(616) 698-7400 


Marshall Industries 
31067 Schoolcraft Rd. 
Livonia, MI 48150 
(313) 525-5850 


Reptron 

34403 Glendale 
Livonia, M! 48150 
(313) 525-2700 


Minnesota 
Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612) 559-2211 


Reptron Electronics 
5929 Baker Road 
Minnetonka, MN 55345 
(612) 938-0000 


North Carolina 
Marshall Industries 
5221 North Boulevard 
Raleigh, NC 27604 
(919) 878-9882 


New Jersey 
Marshall Industries 
101 Fairfield Road 
Fairfield, NJ 07006 
(201) 882-0320 


Marshall Industries 
158 Gaither Drive 
Mt. Laurel, NJ 08054 
(609) 234-9100 
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Milgray 


3002 Greentree Exec. Campus 


Suite B 
Marlton, NJ 08053 
(609) 983-5010 


Vantage Electronics 
23 Sebago Street 
Clifton, NJ 07013 
(201) 777-4100 


New Mexico 

RAM Electronics 

135 Virginia NE 
Albuquerque, NM 87108 
(505) 262-0888 


New York 

JACO 

222 Andover Street 
Wilmington, MA 01887 
(617) 273-1860 


Micro Genesis 

215 Marcus Boulevard 
Hauppauge, NY 11787 
(516) 273-2600 


RC Components 

145 Oser Avenue 
Hauppauge, NY 11788 
(516) 273-5500 


Marshall Industries 

129 Brown Street 
Johnson City, NY 13790 
(607) 798-1611 


Marshall Industries 
1280 Scottsville Road 
Rochester, NY 14624 
(716) 235-7620 


Marshall Industries 
275 Oser Ave. 
Hauppauge, NY 11788 
(516) 273-2424 


Mast Distributors 

95 Oser Avenue 

P.O. Box 12248 
Hauppauge, NY 11788 
(516) 273-4422 


Milgray 

77 Schmidt Blvd. 
Farmingdale, NY 11735 
(516) 420-9800 


Milgray 

57 Monroe Ave. 
Pittsford, NY 14534 
(716) 385-9330 


M Distributors - USA, Canada (Continued) 


Rome Electronics 

216 Erie Boulevard, E. 
Rome, NY 13440 
(315) 337-5400 


Vantage Electronics 

356 Veterans Memorial Highway 
Commack, NY 11725 

(516) 543-2000 


Ohio 

Marshall Industries 
30700 Bain Bridge Rd. 
Unit A 

Solon, OH 44139 
(216) 248-1788 


Milgray 

6155 Rockside Road 
Cleveland, OH 44131 
(216) 447-1520 


Marshall Industries 
3520 Park Center Drive 
Dayton, OH 45414 
(513) 898-4480 


Reptron 

404 E. Wilson Bridge Road 
Suite A 

Worthington, OH 43085 
(614) 436-6675 


Oklahoma 
Radio Inc. 

1000 South Main 
Tulsa, OK 74119 
(918) 587-9123 


Oregon 

Marshall Industries 
8333 S.W. Circus Drive 
Beaverton, OR 97005 
(503) 644-5050 


Western Microtechnology 
1800 N.W. 169th Place 
Suite B300 

Beaverton, OR 97006 
(503) 629-2082 


Texas 

Marshall Industries 
8504 Cross Park Drive 
Austin, TX 78754 
(512) 837-1991 


Marshall Industries 
7250 Langtry 
Houston, TX 77040 
(713) 895-9200 


Marshall Industries 
14205 Proton Rd. 
Dallas. TX 75234 
(214) 233-5200 


Miigray 

17060 Dallas Parkway 
Suite 105 

Dallas, TX 75248 
(214) 248-1603 


Utah 

Marshall Industries 

466 Lawndale Drive 
Suite C 

Salt Lake City, UT 84115 
(801) 485-1551 


Milgray 

52825 South 320 West 
Suite D100 

Murray, UT 84107 
(801) 261-1888 


Washington 
Marshall Industries 
14102 NE 21st Street 
Bellevue, WA 98007 
(206) 747-9100 


Western Microtechnology 
14636 NE 95th Street 
Redmond, WA 98052 
(206) 881-6737 


Wisconsin 

Classic Components 
2925 S. 160th Street 
New Berlin, WI 53151 
(414) 786-5300 


Marsh Electronics 
1563 S. 101st Street 
Milwaukee, WI 53214 
(414) 475-6000 


Marshall Industries 
20900 Swenson Drive 
Suite 150 

Waukesha, WI 53186 
(414) 797-8400 
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Canada 

Carsten Electronics 

3791 Victoria Park Ave. Unit 1 
Scarborough, Ontario M1R 3AB 
(416) 495-7705 


ITT Industries 

3455 Gardner Court 
Burnaby, B.C. V5G 4J7 
(604) 291-8866 


ITT Industries 

11680-170th Street 
Edmonton, Alberta T5S 1J7 
(403) 451-4001 


ITT Industries 

11380 Braeside Drive, S.W. 
Calgary, Alberta T2W 3E1 
(403) 251-5888 


ITT Industries 

209-3521 8th Street East 
Saskatoon, Saskatchewan S7H 
OW5 

(306) 933-2888 


ITT industries 

780 Century Street 
Winnipeg, Manitoba R3H 0M1 
(204) 786-8401 


ITT Industries 

210C Colonnade Road 
Nepean, Ontario K2E 7L5 
(613) 226-7406 


ITT Industries 

2295 Halpern Street 

Ville St. Laurent, Quebec H4S 
1S3 

(514) 335-7697 


ITT Industries 

456 St. George Street 

Moncton, New Brunswick E1C 
1X9 

(506) 857-8011 


ITT Industries 

#109-11 Morris Drive 
Burnside Industrial Park, 
Dartmouth, N.S. B3B 1M2 
(902) 465-2350 


ITT Industries 

300 North Rivermede Road 
Concord, ON L4K 274 
(416) 736-1114 


M@ Distributors - USA, Canada (Continued) 


Milgray Space Electronics 

150 Consumers Road 1023 Merivale Rd. 

Suite 502 Toronto, Ontario M5B 1K5 
Toronto, ON (613) 728-7900 


(416) 756-4481 Space Electronics 


Space Electronics 3070 Kingsway 


5651 Rue Ferrier Street Vancouver, B.C. V5R 5J7 
Montreal, Quebec H4P 1N1 (604) 294-1166 
(514) 697-8676 Space Electronics 


1023 Merivale Rd. 
Ottawa, Ontario K1Z 6A6 
(613) 728-7900 
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Mi Sales Office Locations - Europe 


France 

Societe Fujitsu 
Immeuble Le Trident 
3-5 Voie Felix Eboue 
F-94100 Creteil 

Phone: 0033~-142078200 
Telex: 042-262861 

Fax: 0033-1-42077932 


Italy 

Fujitsu Mikroelektronics Italia 
S.R.L. 

Centro Direzionale Milanofiori 
Strada 4 - Palazzo A/2 
20094 Assago - Milano 
Phone: 0039-28246170 

Fax: 0039-28246189 


Netherlands 


Fujitsu Mikroelectronik GmbH. 


Europalaan 6/B 

5623 LJ Eindhoven 
Phone: 040-447440 
Telex: 044-59265 
Fax: 0031-40444158 


Scandinavia 

Fujitsu Nordic AB 
Torggatan 8 

17154 Solna 

Sweden 

Phone: 0046-87646365 
Telex: 054-13411 

Fax: 046-8280345 


North Germany 


Fujitsu Mikroelektronik GmbH. 


Lyoner Strasse 44-48 
Arabella Center 9. 0G 
D-6000 Frankfurt 71 
Phone: 0069-66320 
Telex: 441963 

Fax: 069-6632122 


Mi Representative — Europe 


Finland 

Gadelius OY 

Kaupintie 18 

00440 Helsinki 

Phone: 0035-805626644 
Telex: 057-124804 
Fax: 0035-805626196 


MZ Distributors —- Europe 


Austria 

Eljapex Handelsges, M.B.H 
Eitnergasse 6 

1232 Wien 

Phone: 0043-222861531 
Telex: 047-112344 

Fax: 0043-222863211200 


EBV Elektronik 
Diefenbachgasse 35/6 
1150 Wien 

Phone: 0043-222838519 
Telex: 047-134946 

Fax: 0043-838530 


Belgium 

Eriat S.A. 

Rue des Fraisiers 83 
4410 Herstal-Vottem 
Phone: 0032-41271993 
Telex: 046-41782 

Fax: 0032-41275616 


Micro Halbleiter 

EBV Elektronik 
Excelsiorlaan 35 

1930 Zaventem 

Phone: 0032-27209936 
Telex: 046-62590 

Fax: 0032-27208152 
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South Germany 

Fujitsu Mikroelektronik GmbH. 
Arbeostrasse 5 

D-8057 Eching bel Muenchen 
Phone: 089-3190990 

Telex: 5 213 905 

Fax: 089-31909922 


United Kingdom 

Fujitsu Microelectronics Ltd. 
Hargrave House 

Belmont Road 

Maidenhead 

Berkshire SL6 6NE 

Phone: 0044-62876100 
Telex: 051-848955 

Fax: 0044-628781484 


Denmark 

Nordisk Elektronik AS 
Transformervej 17 
2370 Herlev 

Phone: 0045-2842000 
Telex: 055-35200 
Fax: 0045-2921552 


Finland 

OY Comdax 
Itaelahdenkatu 21 
00210 Helsinki 21 
Phone: 0035-80670277 
Telex: 057-125876 
Fax: 0035-80674886 


M— Distributors — Europe (continued) 


France 

Microram 

6, Rue de Corbusier 
Silic 424 

94583 Rungis Cedex 
Phone: 0033-146868170 
Telex: 042-206952 

Fax: 0033-14505549 


DPA 
12 Avenue des Pres 


78180 Montigny le Bretonneux 


Phone: 0033-1-30575040 
Telex: 689423 
Fax: 0033-1-30571863 


Germany 

Micro Halbleiter GmbH 
Jaegerweg 10 

8012 Ottobrunn 
Phone: 089-6096068 
Telex: 5213807 

Fax: 089-6093758 


Italy 

Undis Group Bologna 
Malpasse sre 

Via Baravelli, 1 

40012 Calderara de Reno 
Phone: 051-727252 
Telex: 583118 

Fax: 051-727515 


Undis Group Torino 
PCM SnC 

Via Piave 54/B 

10099 Rivoli 

Phone: 011-9532256 
Fax: 011-0534238 


Netherlands 

P & T Electronics 

Esse Baan 77 

P.O. Box 329 

2900 LJ Capelli A/D ljssel 
Phone: 0031-104501444 
Telex: 044-26096 

Fax: 0031-104507092 


Micro—Halbleiter 

EBV Elektronik 
Planetenbaan 2 

3606 AK-Maarsenbroek 
Phone: 0031-346562353 
Telex: 044-76089 

Fax: 0031-346564277 


Norway 

Odin Electronics AS 
EDV Griegsvei 2 

1472 Fjellnamar 
Phone: 0047-2703730 
Telex: 056-19732 
Fax: 0047-2700310 


Spain 

Comelta S.A. 

Emilio Munoy 41 

Nave 1-1-2 

28037 Madrid 

Phone: 0034-17543001 
Telex: 052-42007 
Fax: 0034-17542151 


Comelta S.A. 
C/Pedro IV 

84 5PL 

08005 Barcelona 
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Switzerland 

Eljapex AG 
Hardstrasse 72 

5430 Wettingen 

Phone: 0041-56275777 
Telex: 0045-58068 
Fax: 0041-56261486 


Sweden 

Martinsson Elektronik AB 
Instrumentvagen 16 
12609 Hagersten 

Phone: 0046-87440300 
Telex: 054-13077 

Fax: 0046-87443403 


United Kingdom 


Pronto Electronic Systems Ltd. 


City Gate House 
399/425 Eastern Avenue 
Gant Hills 

ilford 

Essex IG2 6RL 

Phone: 0044-15546222 
Telex: 051-8954213 


Hawke Components 
Amotex House 

45 Hanworth Road 
Sunbury on Thames 
Middiesex 

TW16 5DA 

Phone: 0044-19797799 
Telex: 051-923592 
Fax: 0044-932787333 


FUJITSU MICROELECTRONICS, INC. 


FUJITSU MICROELECTRONICS, INC.: 


3545 North First Street, San Jose, CA 95134, U.S.A. 
Phone: (408) 922-9000 Telex: 910 3380190 


¢C FUJITSU LIMITED and Fujitsu Microelectronics, Inc., 1988 . Printed in USA OV0170-889F1 


